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LIST OF ACRONYMS

µg/L Micrograms per liter
ACF Acute Conversion Factor
AGR Agricultural Supply
BAT Best Available Technology
BMP Best Management Practice
CCC Criteria Continuous Concentration
CCF Chronic Conversion Factor
CEQA     California Environmental Quality Act
CFR Code of Federal Regulations
cfs cubic feet per second
COMM Commercial and Sport Fishing
CMC Criteria Maximum Concentration
CTR         California Toxics Rule
CWA         Clean Water Act
EMC      Event Mean Concentration
EST Estuarine Habitat
FHWA    Federal Highway Administration
GIS Geographic Information System
GWR       Ground Water Recharge
IND Industrial Service Supply
JWPCP Joint Water Pollution Control Plant
LAs Load Allocations
LACSD Los Angeles County Sanitation Districts
LADWP Los Angeles Department of Water and Power
LACDPW Los Angeles County Department of Public Works
LARWQCB Los Angeles Regional Water Quality Control Board
LSPC Loading Simulation Program in C++
MAR Marine Habitat
MCLs        Maximum Contaminant Levels
MGD        Million Gallons Per Day
MIGR Migration of Aquatic Organisms
MS4         Municipal Separate Storm Sewer System
MUN       Municipal Supply
NAV Navigation
NPDES      National Pollutant Discharge Elimination System
POTW       Publicly Owned Wastewater Treatment Works
PROC Industrial Process Supply
RECI Water Contact Recreation
RECII Non-contact Water Recreation
SARWQCB Santa Ana Regional Water Quality Control Board
SCAG    Southern California Association of Governments
SCCWRP Southern California Coastal Water Research Project
SHELL Shellfish Harvesting
SIP             State Implementation Plan
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SPWN Spawning, Reproduction, and/or Early Development
SWRCB State Water Resources Control Board
TMDL         Total Maximum Daily Loads
USACE United States Army Corpos of Engineers
U.S. EPA       United States Environmental Protection Agency
USGS United States Geological Survey
VOCs Volatile Organic Compounds
WDRs        Waste Discharge Requirements
WER         Water Effect Ratio
WET Wetland Habitat
WLA    Waste Load Allocation
WRP Water Reclamation Plant
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1. INTRODUCTION

Segments of the San Gabriel River and its tributaries exceed water quality objectives for copper,
lead, selenium, and zinc. These segments (i.e., reaches) of the San Gabriel River are included on
the California 303(d) list of impaired waterbodies (LARWQCB, 1998 and 2002). The Clean
Water Act requires that Total Maximum Daily Loads (TMDLs) be developed to restore the
impaired waterbodies to their full beneficial uses. Table 1 summarizes the stream reaches in the
San Gabriel River Watershed included on the California 303(d) list for metals.

Table 1.  Waterbodies in the San Gabriel River watershed listed as impaired for metals (LARWQCB, 2002)

Impaired Reach Copper Lead Selenium Zinc

San Gabriel River Reach 2 X X X

Coyote Creek X X X X

This document provides the background information used by the U.S. Environmental Protection
Agency (EPA) and the California Regional Water Quality Control Board, Los Angeles Region
(Los Angeles Regional Board) in the development of TMDLs for metals to the San Gabriel River
Watershed.

1.1 Regulatory Background

Section 303(d) of the Clean Water Act (CWA) requires that each State “shall identify those
waters within its boundaries for which the effluent limitations are not stringent enough to
implement any water quality standard applicable to such waters.”  The CWA also requires states
to establish a priority ranking for waters on the 303(d) list of impaired waters and establish
TMDLs for such waters.

The elements of a TMDL are described in 40 CFR 130.2 and 130.7 and Section 303(d) of the
CWA, as well as in EPA guidance (U.S. EPA, 2000a).  A TMDL is defined as the “sum of the
individual waste load allocations for point sources and load allocations for nonpoint sources and
natural background” (40 CFR 130.2) such that the capacity of the waterbody to assimilate
pollutant loadings (the Loading Capacity) is not exceeded.  A TMDL is also required to account
for seasonal variations and include a margin of safety to address uncertainty in the analysis.

States must develop water quality management plans to implement the TMDL (40 CFR 130.6).
EPA has oversight authority for the 303(d) program and is required to review and either approve
or disapprove the TMDLs submitted by states.  In California, the State Water Resources Control
Board (State Board) and the nine Regional Water Quality Control Boards are responsible for
preparing lists of impaired waterbodies under the 303(d) program and for preparing TMDLs,
both subject to EPA approval.  If EPA disapproves a TMDL submitted by a state, EPA is
required to establish a TMDL for that waterbody.  The regional boards also hold regulatory
authority for many of the instruments used to implement the TMDLs such as the National
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Pollutant Discharge Elimination System (NPDES) permits and state-specified Waste Discharge
Requirements (WDRs).

The Los Angeles Regional Board identified over 700 waterbody-pollutant combinations in the
Los Angeles Region where TMDLs would be required (LARWCQB, 1996, 1998).  These are
referred to as “listed” or “303(d) listed” waterbodies or waterbody segments.  A schedule for
development of TMDLs in the Los Angeles Region was established in a consent decree approved
on March 22, 1999 (Heal the Bay Inc., et al. v. Browner C 98-4825 SBA).

For the purpose of scheduling TMDL development, the decree combined the over 700 waterbody
pollutant combinations into 92 TMDL analytical units.  Analytical unit 39 consists of
impairments of lead in San Jose Creek Reach 2, arsenic in the San Gabriel River Estuary, and
silver in Coyote Creek. Upon review of Analytical unit 39, it appears that the lead impairment
was wrongly assigned to San Jose Creek Reach 2. This was likely a typo in the consent decree as
the lead impairment should have been assigned to San Gabriel River Reach 2 in order to be
consistent with the 1998 303(d) list. The 1998 303(d) list also included impairments for
abnormal fish histology in San Gabriel River Reach 1, the Estuary, and Coyote Creek. This
TMDL does not address these listings directly, but reducing upstream sources of metals loading
is intended to address these impairments.

The 303(d) list was updated in 2002. There were delistings for arsenic for the San Gabriel River
Estuary and silver for Coyote Creek.  There were new listings for San Gabriel River Reach 2
(copper and zinc) and for Coyote Creek (copper, lead, selenium and zinc). The additional 2002
listings are not required to be addressed by the consent decree but are required to be addressed
by the CWA. This TMDL addresses the 2002 metals listings in the San Gabriel River and
Coyote Creek (Figure 1) as well additional impairments found in the Estuary and San Jose Creek
Reach 1 based on more recent data.

1.2 Environmental Setting

The San Gabriel River receives drainage from a 682 square mile area of eastern Los Angeles
County and has a main channel length of approximately 58 miles. Its headwaters originate in the
San Gabriel Mountains with the East, West, and North Forks. The river flows through a heavily
developed commercial and industrial area before emptying into the Pacific Ocean in Long
Beach.  The main tributaries of the river are Walnut Creek, San Jose Creek, and Coyote Creek
(LARWQCB, 2000). A map of the watershed is presented in Figure 1 and the predominant land
uses are shown in Figure 2.

Reach 5. The San Gabriel River Main Stem. The upper watershed consists of extensive areas of
undisturbed riparian and woodland habitats in its upper reaches, much of which were set aside as
wilderness areas by the U.S. Congress in 1968 as Public law 90-318, designating the San Gabriel
Wilderness, within and as apart of the Angeles National Forest. Other areas in the upper
watershed are subject to heavy recreational use. The upper watershed also contains a series of
reservoirs with flood control dams (Cogswell, San Gabriel, and Morris Dams). Below Morris
Dam, the river flows out of the San Gabriel Canyon and into the San Gabriel Valley.
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 About four miles downstream from the mouth of the San Gabriel Canyon is the Santa Fe Dam
and Reservoir flood control project. Los Angeles County Department of Public Works
(LACDPW) operates and maintains the Santa Fe Reservoir Spreading Grounds through an
easement with the United States Army Corps of Engineers (USACE). The spreading grounds
recharge water to the Main San Gabriel Basin underlying the San Gabriel Valley and are
bounded by the San Gabriel Mountains on the north, the Puente Hills on the south, the San Jose
Hills to the east, and the San Rafael Hills to the west. Flow from the upper part of the watershed
often does not get past the Santa Fe Dam and its spreading grounds.

The Rio Hondo branches from the San Gabriel River just below Santa Fe Dam and flows
westward to Whittier Narrows Reservoir. Flows from the San Gabriel River and Rio Hondo
merge at this reservoir during larger flood events.  From Whittier Narrows Reservoir, the Rio
Hondo flows southwestward towards the Los Angeles River.

Reaches 3 and 4. The area between Santa Fe and Whittier Narrows Dam. The San Gabriel River
between Santa Fe Dam and the Whittier Narrows Basin is soft-bottomed with riprap sides.  This
area is used for infiltration and is primarily dry during most of the year. Reach 4 of the San
Gabriel River runs from the Santa Fe Dam to Ramona Boulevard.  Reach 3 of the San Gabriel
River runs from Ramona Boulevard to the Whittier Narrows Dam.

Walnut Creek is a tributary to San Gabriel River Reach 3. Puddingstone Reservoir is located on
upper Walnut Creek and is operated for flood control, water conservation, and recreation.
Immediately below Puddingstone Reservoir, the creek is soft-bottomed. The rest of the creek is
concrete lined until its confluence with the San Gabriel River. Walnut Creek receives inputs
from Big Dalton Wash.

San Jose Creek enters San Gabriel River Reach 3 below Walnut Creek. The upper portion of San
Jose Creek (Reach 2) extends from White Avenue to Temple Avenue. San Jose Creek Reach 1
extends from Temple Avenue to the confluence with the San Gabriel River. Tributaries to San
Jose Creek Reach 1 include the South Fork, Diamond Bar Creek, and Puente Creek. The Pomona
Water Reclamation Plant (WRP) discharges to the South Fork. San Jose Creek Reach 1 is
concrete lined in its upper portion and soft bottomed just before it joins the San Gabriel River.
The San Jose Creek WRP discharges to the soft-bottomed portion of the reach.

Waters entering the mainstem from San Jose and Walnut Creeks may be diverted through
Whittier Narrows area to the Los Angeles River.  Those waters remaining in the San Gabriel
River will often recharge at the downstream spreading grounds.

Whittier Narrows Dam. The Whittier Narrows are a natural gap in the hills along the southern
boundary of the San Gabriel Valley. The Whittier Narrows Dam is a flood control and water
conservation project constructed and operated by the USACE. The Rio Hondo and San Gabriel
Rivers flow through Narrows and are impounded by the Dam. The purpose of the project is to
collect upstream runoff and releases from the Santa Fe Dam for flood control and water
conservation. If the inflow to the reservoir exceeds the groundwater recharge capacity of the
spreading grounds or the storage capacity of the water conservation or flood control pools, water
is released into the San Gabriel River.
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Reach 2.  Below Whittier Narrows Dam.  The Montebello Forebay is a recharge facility located
immediately downstream of Whittier Narrows Dam and allows infiltration into the Central Basin
aquifer. It runs from just below the Narrows to Firestone Boulevard (essentially all of Reach 2).
Groundwater is recharged either by percolation through the unlined bottom of the river or by the
diversion of water to the San Gabriel Coastal Basin Spreading Grounds by way of rubber dams.
Water that is not captured in these spreading facilities flows to the ocean.

Reach 1 and Estuary. The Lower Watershed.  The lower part of the river flows through a
concrete-lined channel in a heavily urbanized portion of the county. Reach 1 extends from
Firestone Boulevard to the Estuary, just above the confluence with Coyote Creek.

Coyote Creek is a concrete-lined channel that flows along the Los Angeles/Orange County
border. The upper portion of Coyote Creek is located in Orange County and is under the
jurisdiction of the Santa Ana Regional Water Quality Control Board (Santa Ana Regional
Board). The Coyote Creek subwatershed is largely urbanized, but there are areas of open space
in the upper watershed, which are mostly used for oil production. (SARWQCB, 2004). Coyote
Creek joins the San Gabriel River above the tidal prism in Long Beach south of Willow Street.

The Estuary is approximately 3.4 miles long with a soft bottom and concrete and riprap sides.
The Estuary receives flow from San Gabriel Reach 1 and Coyote Creek, tidal exchange, and
cooling water discharged from two power plants.

1.3 Elements of a TMDL

There are seven elements of a TMDL.  Sections 2 through 8 of this document are organized such
that each section describes one of the elements, with the analysis and findings of this TMDL for
that element.  The elements are:

• Section 2: Problem Identification. This section reviews the metals data used to add the
waterbody to the 303(d) list, and summarizes existing conditions using that evidence
along with any new information acquired since the listing.  This element identifies those
reaches that fail to support all designated beneficial uses; the beneficial uses that are not
supported for each reach; the water quality objectives designed to protect those beneficial
uses; and, in summary, the evidence supporting the decision to list each reach, such as the
number and severity of exceedances observed.

• Section 3: Numeric Targets.  For this TMDL, the numeric targets are based upon the
water quality objectives described in the California Toxics Rule (CTR).

• Section 4: Source Assessment.  This section estimates metals loadings from point
sources and non-point sources to the San Gabriel River and listed tributaries.

• Section 5: Linkage Analysis.  This analysis shows how the sources of metals
compounds into the waterbody are linked to the observed conditions in the impaired
waterbody.  The linkage analysis addresses the critical conditions of stream flow,
loading, and water quality parameters.
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• Section 6: TMDLs and Pollutant Allocations. This section identifies the total allowable
loads that can be discharged without causing water quality exceedances.  Each pollutant
source is allocated a quantitative load of metals that it can discharge without exceeding
numeric targets.  Allocations are designed such that the waterbody will not exceed
numeric targets for any of the compounds or related effects.  Allocations are based on
critical conditions, so that the allocated pollutant loads may be expected to achieve water
quality standards at all times.

• Section 7: Implementation.  This section describes the plans, regulatory tools, or other
mechanisms by which the waste load allocations and load allocations are to be achieved.
This section contains a cost analysis.

• Section 8:  Monitoring.  This TMDL includes a requirement for monitoring the
waterbody to ensure that the water quality standards are attained. It also describes special
studies to address uncertainties in assumptions made in the development of this TMDL
and the process by which new information may be used to refine the TMDL. While the
TMDL identifies the goals for a monitoring program, the Executive Officer will issue
subsequent orders to identify the specific requirements and the specific entities that will
develop and implement a monitoring program and submit technical reports.
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2. PROBLEM IDENTIFICATION

This section presents a review of the data used by the Los Angeles Regional Board to list the San
Gabriel River for metals. Where available, additional pertinent data were used to assess the
condition of the watershed.

2.1 Water Quality Standards

California water quality standards consist of the following elements: 1) beneficial uses, 2)
narrative and/or numeric water quality objectives, and 3) an antidegradation policy.  In
California, beneficial uses are defined by the regional boards in their Water Quality Control
Plans (Basin Plans).  Numeric and narrative objectives are designed to be protective of the
beneficial uses specified in the Basin Plan.

2.1.1 Beneficial Uses

The Basin Plan for the Los Angeles Regional Board (LARWQCB, 1994) defines 22 beneficial
uses for the San Gabriel River (Table 2-1).  These uses are recognized as existing (E), potential
(P) or intermittent (I) uses. Metals loading to the San Gabriel River watershed may result in
impairments of beneficial uses associated with aquatic life (WILD, WARM, COLD, RARE,
EST, MAR, MIGR, SPWN, and WET) and water supply (MUN, IND, AGR, GWR, and PROC).
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Table 2-1.  Beneficial uses in the San Gabriel River watershed. (LARWQCB, 1994)

Reach MUN GWR REC1 REC2 WILD WARM COLD RARE WET IND AGR PROC IND SHELL
NAV/

COMM
EST/
MAR

MIGR/
SPWN

San Gabriel River
Reach 5 (Mainstem)

E E E E E E E E E E

San Gabriel River
Reach 4 (Santa Fe
Dam to Ramona)

E E E E E E E E E E

San Gabriel River
Reach 3 (Ramona to
Whittier Narrows)

P
1

I I
2

I E I

Walnut Creek P
1

I I
2

I E I I

San Jose Creek
Reach 2 (Temple
Street to
I-10 at White Ave)

P
1

I P
2

I E I

San Jose Creek
Reach 1 (Confluence
to Temple Street)

P
1

I P
2

I E I

San Gabriel River
Reach 2 (Whittier
Narrows to Firestone)

P
1

I E
2

E E I E P P

San Gabriel River
Reach 1 (Firestone to
Estuary)

P
1

E
2

E P P

Coyote Creek P
1

P
2

I P P E P P

Estuary E E E E E E P E E E

1.  Use may be reviewed by SWRCB
2.  Access restricted by LACDPW

The Basin Plan for the Santa Ana Regional Board (SARWQCB, 2004) defines five beneficial
uses for upper Coyote Creek (Table 2-2).  These uses are recognized as present or potential uses.

Table 2-2.  Beneficial uses in upper Coyote Creek. (SARWQCB, 2004)

Reach MUN AGR IND GWR REC1 REC2 COMM WARM COLD BIOL WILD RARE

Coyote Creek
(within Santa Ana
Regional Boundary)

x x x x x

2.1.2. Water Quality Objectives

Narrative water quality objectives are specified by the 1994 Los Angeles Regional Board Basin
Plan.  The following narrative objectives are most pertinent to the metals TMDL:

Surface waters shall not contain concentrations of chemical constituents in amounts that

adversely affect any designated beneficial use.
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All waters shall be maintained free of toxic substances in concentrations that are toxic to or that

produce detrimental physiological responses in human, plant, animal, or aquatic life.

Toxic substances shall not be present at levels that will bioaccumulate in aquatic life resources

to levels which are harmful to aquatic life or human health.

The Los Angeles Regional Board’s narrative toxicity objective reflects and implements national
policy set by Congress.  The Clean Water Act states that, “it is the national policy that the
discharge of toxic pollutants in toxic amounts be prohibited.”  (33 U.S.C. 1251(a)(3)).  In 2000,
EPA established numeric criteria for certain toxic pollutants, including the metals subject to
these TMDLs, in the California Toxics Rule (CTR) (U.S. EPA 2000b). The federal water quality
criteria established by the CTR serve as the numeric water quality objectives for the Los Angeles
Region. The CTR criteria apply at all times during wet and dry weather to inland surface waters.
(See, 40 CFR 131.38(a), (c)(1), and (d)(1).) There is no exception for wet-weather conditions.
Aquatic life is present in wet weather conditions and the CTR is legally necessary to protect
these uses. In high-volume, wet-weather conditions, if the concentration of a toxic pollutant in a
water body exceeds the CTR criterion, the water body is toxic.

The TMDLs for metals in the San Gabriel River are based on the CTR criteria for the protection
of aquatic life. The CTR aquatic life criteria for copper (Cu), lead (Pb), selenium (Se), and zinc
(Zn) are presented in Table 2-3. The aquatic life-based criteria will ensure that both the aquatic
life and water supply beneficial uses for the San Gabriel River are protected. The CTR human
health criterion for copper is less stringent than the aquatic life criteria. There are no CTR human
health criteria for lead, selenium, or zinc, to compare with aquatic life criteria. However, the
CTR aquatic life criteria are at least or more protective than the primary or secondary drinking
water limits set forth in Title 22 of the California Code of Regulations.

The CTR establishes short-term (acute) and long-term (chronic) aquatic life criteria for metals in
both freshwater and saltwater. The acute criterion, defined in the CTR as the Criteria Maximum
Concentration (CMC), equals the highest concentration of a pollutant to which aquatic life can
be exposed for a short period of time (one hour) without deleterious effects. The chronic
criterion, defined in the CTR as the Criteria Continuous Concentration (CCC), equals the highest
concentration of a pollutant to which aquatic life can be exposed for an extended period of time
(4 days) without deleterious effects. The criteria for copper, lead and zinc in freshwater and
saltwater and the criterion for selenium in saltwater are based on the dissolved fraction of metals
in water. The criterion for selenium in freshwater is based on total recoverable metals in water.

Freshwater criteria apply to waters in which the salinity is equal to or less than 1 part per
thousand (ppt) 95 percent or more of the time.  Saltwater criteria apply to waters in which
salinity is equal to or greater than 10 ppt 95 percent or more of the time.  For waters in which the
salinity is between 1 and 10 ppt, the more stringent of the two criteria apply.
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Table 2-3.  Water quality objectives established in the California Toxic Rule (CTR).  Values in table are
based on a hardness value of 100 mg/l as CaCO3. (U.S. EPA, 2000b)

Metal
Freshwater

Chronic (µµg/l)
Freshwater
Acute (µµg/l)

Saltwater
Chronic (µµg/l)

Saltwater Acute
(µµg/l)

Copper 9* 13* 3.1 4.8
Lead 2.5* 65* 8.1 210
Selenium 5** Reserved 71 290
Zinc 120* 120* 81 90

 *Freshwater criteria for copper, lead, and zinc are hardness dependent.
**Freshwater criterion for selenim is for total recoverable metals

The CTR allows for the adjustment of freshwater and saltwater criteria with a water-effect ratio
(WER) to account for site-specific chemical conditions. A WER represents the ratio of metals
that are measured to metals that are biologically available and toxic to aquatic life. A WER is a
measure of the toxicity of a material in site water divided by the toxicity of the same material in
laboratory dilution water.  The adjusted criteria are equal to the values in Table 2-3 multiplied by
a WER. No site-specific WER has been developed for the San Gabriel River; therefore, a WER
default value of 1.0 is assumed.

The freshwater criteria for copper, lead, and zinc are expressed as a function of hardness because
hardness and/or water quality characteristics that are usually correlated with hardness can impact
the toxicity of these metals.  Hardness is used as a surrogate for a number of water quality
characteristics, which affect the toxicity of these metals.  Increasing hardness generally has the
effect of decreasing the toxicity of metals. The CTR lists criteria based on a hardness value of
100 mg/L as CaCO3 (Table 2-2) and provides hardness dependent equations to calculate the
criteria using site-specific hardness data (up to 400 mg/L as CaCO3), as follows:

CMC = WER * ACF * EXP[(ma)(ln(hardness)+ba] Equation (1)
CCC = WER * CCF * EXP[(mc)(ln(hardness)+bc] Equation (2)

Where:

CMC = Criteria Maximum Concentration
CCC = Criteria Continuous Concentration
WER = Water Effects Ratio (assumed to be 1)
ACF = Acute conversion factor (to convert from total recoverable to dissolved metals)
CCF = Chronic conversion factor (to convert from total recoverable to dissolved metals)
mA = slope factor for acute criteria
mC = slope factor for chronic criteria
bA = y intercept for acute criteria
bC = y intercept for chronic criteria

The coefficients needed for the calculation of freshwater objectives are provided in the CTR
(Table 2-4).  The conversion factors for lead are hardness-dependent.  The following equations
can be used to calculate the lead conversion factors based on site-specific hardness data:

Lead ACF = 1.46203 - [(ln{hardness})(0.145712)] Equation (3)
Lead CCF = 1.46203 - [(ln{hardness})(0.145712)] Equation (4)
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Table 2-4.  Coefficients used in formulas for calculating freshwater CTR standards. (U.S. EPA, 2000b)
Metal Freshwater

ACF
Saltwater

ACF
mA BA Freshwater

CCF
Saltwater

CCF
mC bC

Copper 0.960 0.83 0.9422 -1.700 0.960 0.83 0.8545 -1.702
Lead 0.791* 0.951 1.2730 -1.460 0.791* 0.951 1.2730 -4.705
Selenium n/a 0.998 n/a n/a n/a 0.998 n/a n/a
Zinc 0.978 0.946 0.8473 0.884 0.986 0.946 0.8473 0.884

* The Freshwater ACF and CCF for lead are hardness dependent. Conversion factors in this table are based on a
hardness value of 100 mg/L as CaCO3.

2.1.3. Antidegradation

State Board Resolution 68-16, “Statement of Policy with Respect to Maintaining High Quality
Water” in California, known as the "Antidegradation Policy," protects surface and ground waters
from degradation.  Any actions that can adversely affect water quality in all surface and ground
waters must be consistent with the maximum benefit to the people of the state, must not
unreasonably affect present and anticipated beneficial use of such water, and must not result in
water quality less than that prescribed in water quality plans and policies.  Furthermore, any
actions that can adversely affect surface waters are also subject to the federal Antidegradation
Policy (40 CFR 131.12).  The proposed TMDL will not degrade water quality, and will in fact
improve water quality as it is designed to achieve compliance with existing, numeric water
quality standards.

2.2 Water Quality Data Summary

This section summarizes water quality data pertaining to metals for the San Gabriel River and its
tributaries. The 303(d) listings are based on storm water data.  This section assesses the storm
water data that were used in the listings, more recent storm water data, and additional dry-
weather data. Data were evaluated based on the “Water Quality Control Policy for Developing
California’s Clean Water Act Section 303(d) List” (SWRCB, 2004). Sources of metals and
conditions in the river vary dramatically between wet and dry weather (see Section 4). It is
therefore essential to conduct the data assessment separately for wet and dry weather.

2.2.1. Dry-weather Data Summary

There are two sources of data that were evaluated to assess dry-weather water quality. The first
source is the ambient monitoring data collected by the Los Angeles County Sanitation Districts
(LACSD) for the five WRPs located in the San Gabriel River. Locations of the receiving water
monitoring stations for the five plants are listed in Table 2-5.
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Table 2-5.  Location of LACSD ambient monitoring stations.

San Jose Creek

Reach Station Description
1 R-A-P Below Pomona WRP discharge, at San Jose Street, downstream of Old Brea Road

1 R-C Below the intersection of the north and south forks of San Jose Creek

1 R-D End of concrete-lined portion of San Jose Creek -200 yards downstream of 3
rd

 Ave

1 C-1 Above the San Jose Creek WRP discharge point 002

1 C-2 Below the San Jose Creek WRP discharge point 002

San Gabriel River

Reach Station Description

3 R-10 Above the confluence with San Jose Creek

3 R-11 Upstream of the Whittier Narrows WRP discharge points 001 and 002
3 R-A-WN Downstream of the Whittier Narrows WRP discharge point 001, approximately 150

feet upstream of Whittier Narrows Dam

1 R-2 Below the San Jose Creek WRP discharge point 001, near Firestone Blvd

1 R-3-1 Upstream of the Los Coyotes WRP

1 R-4 Downstream of the Los Coyotes WRP, at Artesia Boulevard

1 R-9W At the end of the western low flow channel, near Atherton Street

Estuary R-A-2 Downstream of the confluence of the eastern and western low flow channels
Estuary R-6 At Seventh Street
Estuary R-7 At Westminster Avenue
Estuary R-8 At Marina Avenue

Coyote Creek

Reach Station Description

R-A-1 Upstream of the discharge from Long Beach WRP

R-A Downstream of the discharge from Long Beach WRP

R-9E At the end of the eastern low flow channel, near Atherton Street

Evaluation of LACSD Data

Data from LACSD samples were compared to chronic CTR criteria. LACSD analyzes for
concentrations of total recoverable metals; therefore, CTR criteria were converted to total
recoverable metals using default chronic conversion factors (Table 2-3). Data collected from
freshwater stations were compared to freshwater CTR criteria, which were adjusted for site-
specific hardness values. Where possible, data were compared to criteria that had been adjusted
for actual hardness values measured for each sample. Metals data from samples without reported
hardness values were compared to CTR criteria based on median hardness values for those
sampling stations. Samples from the Estuary were compared to saltwater criteria, which are
independent of hardness. These monitoring data provide water quality information for the San
Gabriel River Reaches 1 and 3, San Jose Creek, Coyote Creek, and the Estuary (Table 2-6).
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 Table 2-6.  Summary dry-weather ambient data assessment (LACSD data 1995 through 2005). Values in
table are the number of samples exceeding chronic CTR criteria over the number of metals samples. Non
detects treated as zero.

 Reach  Median
Hardness

 Copper  Lead  Zinc
 

 Selenium
1

 
San Jose Creek Reach 1
R-A-P (below Pomona WRP) 202 1/12 2/12 1/12 0/12
R-C (below Pomona WRP) 373 0/19 0/19 0/19 0/12
R-D (End of concrete-lined portion of Creek) 534

2
1/19 1/19 0/19 5/12

C-1 (above SJWRP 002) 515
2  0/33  0/33  0/32  4/30

C-2 (below SJWRP 002) 296  0/12  0/12  0/5  2/12
 Total   2/95  3/95  1/82  11/78
 San Gabriel Reach 3      
R-10 (above confluence with San Jose Creek) 131  0/3  0/3  0/3  0/3
R-11 (above WNWRP) 250  0/49  0/49  0/48  0/38
 R-A-WN (below WNWRP) 212 0/24 0/24 0/24 0/10
 Total   0/76  0/76  0/75  0/51
 Coyote Creek      
 RA1 (above LBWRP) 417  0/49  0/49  0/49  0/29
 RA (below LBWRP) 249  0/42  0/42  0/42  0/14
R-9E 278  2/20  1/20  1/20  0/12
 Total   2/111  1/111  1/111  0/55
 San Gabriel Reach 1      
R-2 (below SJWRP 001) 204  0/12  0/12  0/5  0/12
R-3-1 196  1/20  0/20  0/20  0/21
R-4 (below LCWRP) 217  0/11  0/11  0/11  0/12
R-9W 211  0/19  0/19  0/19  0/12
 Total   1/62  0/62  0/55  0/57
 Estuary

1
     

 R-A-2   2/19  0/19  2/19  0/12
 R-6   1/11  0/11  0/11  0/12
 R-7   1/11  0/11  0/11  0/12
 R-8   1/20  2/19  0/19  0/12
 Total   5/61  2/60  2/60  0/48

 1) Criteria are independent of hardness.
 2) Maximum allowable hardness value to adjust criteria is 400 mg/L as CaCO3.
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 Dry-Weather Results for San Jose Creek Reach 1
 

 There were occasional exceedances of chronic copper, lead, and selenium criteria in San Jose
Creek Reach 1. Two out of 95 samples exceeded the adjusted chronic copper criterion.  This
does not indicate an impairment in San Jose Creek.
 

 Three out of 95 samples exceeded the adjusted chronic lead criterion. Fourteen of the 95 samples
had detection limits greater than adjusted CTR criterion, so it is possible that samples with non-
detectable values exceeded the criterion. However, these samples were taken prior to 2001. Since
LACSD lowered their detection limits, only three out of 81 samples exceeded the criterion. It is
therefore reasonable to treat the older samples as below the criterion. Three exceedances do not
indicate an impairment in San Jose Creek.
 

 There were 11 out of 78 samples exceeding the chronic selenium criterion. Detection limits were
not an issue for the selenium assessment. This exceedance percentage indicates an impairment. A
dry-weather TMDL is required for selenium in San Jose Creek Reach 1.
 

 Dry-Weather Results for San Gabriel River Reach 3
 

 There were no exceedances of chronic copper, lead, zinc or selenium criteria in San Gabriel
River Reach 3. Four of the older lead samples had detection limits greater than adjusted CTR
criterion, so it is possible that samples with non-detectable values exceeded the criterion.
However, no samples have exceeded the criterion since LACSD lowered their detection limits in
2001. There is no evidence of impairments for any metals. No dry-weather TMDLs are required
for this reach.
 

 Dry-Weather Results for San Gabriel River Reach 1
 

 There were few to no exceedances of chronic copper, lead, zinc, and selenium criteria in San
Gabriel River Reach 1. One out of 62 samples exceeded the copper criterion. This exceedance
percentage does not indicate an impairment. There were no exceedances of lead criteria in the 62
samples. Eight of these samples had detection limits above CTR criterion, so it is possible that
samples with non-detectable values of metals exceeded the criterion. These samples were taken
prior to 2002. Since LACSD lowered their detection limits, no samples exceeded the criterion. It
is therefore reasonable to treat the older samples as below the criterion. With zero exceedances,
there is no evidence of impairment in this reach and no dry-weather TMDLs are required.
 

 Dry-Weather Results for Coyote Creek
 

 There were few to no exceedances of chronic copper, lead, zinc, or selenium criteria in Coyote
Creek. Two out of 111 samples exceeded the copper criterion, which does not indicate an
impairment. One out of 111 samples exceeded the chronic zinc criterion, which does not indicate
an impairment. One out of 111 samples exceeded the chronic lead criterion. Twenty of these
samples had detection limits above CTR criterion, so it is possible that samples with non-
detectable values of metals exceeded the criterion. Twenty of these samples were taken prior to
2002. Since LACSD lowered their detection limits, one out of 91 samples exceeded the criterion.
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It is therefore reasonable to treat the older 20 samples as below the criterion. With one
exceedance, there is no evidence of impairment in this reach. No dry-weather TMDLs are
required for this reach.
 

 Dry-Weather Results for the Estuary
 

 There are occasional exceedances of copper, lead, and zinc in samples from the Estuary. Two out
of the 60 samples exceeded the chronic lead criterion for saltwater. Twenty-two of these samples
had detection limits (or estimated values) greater than the CTR criterion. These samples were
taken prior to 2003. Since LACSD lowered their detection limits, one out of 40 samples
exceeded the criterion. It is therefore reasonable to treat the older 20 samples as below the
criterion. Two exceedances do not indicate an impairment for lead.
 

 Two out of 60 samples exceeded the chronic zinc criterion for saltwater. Seven of the 60 samples
had detection limits greater than CTR criterion. These samples were taken prior to 2003. Since
LACSD lowered their detection limits, two out of 40 samples exceeded the criterion. It is
therefore reasonable to treat the older 20 samples as below the criterion. Two exceedances do not
indicate an impairment for zinc.
 

 Five out of 61 samples exceeded the chronic copper criterion for saltwater. Fifty-four of these
samples had detection limits greater than CTR criterion. In 2003, the detection limits were

lowered from 80 µg/L to 8 µg/L, which is still greater than the adjusted CTR saltwater criterion

(3.7µg/L).  Since LACSD lowered their detection limits to 8 µg/L, five out of 40 samples exceed
the criterion. Unlike other reaches, it cannot be assumed that nondetectable values in the older
data were less than CTR criterion. More weight is therefore given to the more recent data.
Furthermore, when copper was detected in the samples, the criterion was exceeded by three to
eight times, which demonstrates that the magnitude of exceedances is significant. Five out of 40
exceedances indicates an impairment for copper in the Estuary. Based on the weight evidence, a
dry-weather TMDL is required for copper in the Estuary.
 

 

 Evaluation of Los Angeles County Department of Public Works (LACDPW)
Dry-Weather Data
 

The second source of dry-weather water quality data is the Los Angeles County Department of
Public Works (LACDPW) storm water mass emission stations at Coyote Creek (S13) and San
Gabriel River Reach 2 (S14).  LACDPW collects composite samples during storm events and
dry weather for hardness, dissolved metals, and total recoverable metals. Dissolved metals data
collected during dry weather were compared to hardness adjusted chronic CTR criteria to assess
dry-weather impairments (Table 2-7).
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Table 2-7.  Summary of chronic metals criteria exceedances in LACDPW dry-weather data for San Gabriel
River Reach 2 (Station S14) and Coyote Creek (Station S13) from October 1997 to June 2005.

San Gabriel Reach 2
Number of
Samples

Exceedances of Chronic
Criteria

Copper (dissolved) 10 0
Lead (dissolved) 10 0
Selenium (total recoverable) 10 0
Zinc (dissolved) 10 0

Coyote Creek
Number of
Samples

Exceedances of Chronic
Criteria

Copper (dissolved) 8 0
Lead (dissolved) 8 0
Selenium (total recoverable) 8 1
Zinc (dissolved) 8 0

 Based on the LACDPW dry-weather data, there are a no exceedances of chronic copper, lead, or
zinc criteria in San Gabriel River Reach 2 or Coyote Creek. There is one exceedance of the
selenium criterion in Coyote Creek. There are no impairments for any of these metals  and no
dry-weather TMDLs are required for these reaches.
 

2.2.2 Wet-weather Data Summary

To assess wet-weather water quality, LACDPW storm water data were evaluated. As stated
previously, LACDPW collects composite samples during storm events for hardness, dissolved
metals, and total recoverable metals. Dissolved metals data from storm events were compared to
hardness adjusted dissolved chronic and acute CTR criteria to assess wet-weather impairments
(Table 2-8).

Table 2-8.  Summary of acute and chronic criteria exceedances in LACDPW storm water data for San
Gabriel River Reach 2 (Station S14) and Coyote Creek (Station S13) from November 1997 to January 2005.

San Gabriel Reach 2 Number of Samples
Exceedances of Acute

Criteria
Exceedances of Chronic

Criteria
Copper (dissolved) 58 2 4
Lead (dissolved) 58 0 5

Selenium (total recoverable) 58 - 1
Zinc (dissolved) 58 3 3

Coyote Creek Number of Samples
Exceedances of Acute

Criteria
Exceedances of Chronic

Criteria
Copper (dissolved) 62 9 19
Lead (dissolved) 62 0 7

Selenium (total recoverable) 62 - 4
Zinc (dissolved) 62 6 6

 

 Detection limits for all metals were below the CTR acute and chronic criteria. Therefore, if
metals were not detected in a sample, CTR criteria were not exceeded.
 

 Wet-Weather Results for San Gabriel River Reach 2
 

 There were five out of 58 samples that exceeded the chronic lead criterion, which indicates an
impairment. There were four out of 58 exceedances of the chronic copper criterion and three out
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of 58 exceedances of the chronic zinc criterion. This does not indicate impairments for these
metals. A wet-weather TMDL is required for lead in San Gabriel River Reach 2.
 

 Wet-Weather Results for Coyote Creek
 

 In Coyote Creek, there were 19 out of 62 samples exceeding the chronic copper criterion, seven
out of 62 samples exceeding the chronic lead criterion, and six out of 62 samples exceeding the
chronic zinc criterion. This indicates impairments for these metals. There were four out of 62
exceedances of the chronic selenium criteria. This does not indicate an impairment. Wet-weather
TMDLs are required for copper, lead, and zinc in Coyote Creek.

2.2.3. Conclusions

The available data provide an overall picture of water quality during both dry and wet weather.
The data review confirms the existence of impairments for some of the metals identified in the
1998 and 2002 303(d) lists. The more recent data indicates additional dry-weather impairments
not included on the 303(d) list. Based on the conclusions drawn from the data review, TMDLs
are developed for the pollutant-water body combinations shown in Table 2-9.

Table 2-9. TMDLs required to address wet- and dry-weather impairments.

Dry-weather TMDLs Copper Lead Zinc Selenium
San Jose Creek Reach 1 X
Estuary x
Wet-weather TMDLs Copper Lead Zinc Selenium
San Gabriel River Reach 2 x
Coyote Creek x x x

 

Dry-weather TMDLs will be developed for copper in the Estuary and selenium in San Jose
Creek Reach 1. Allocations will be developed for upstream reaches and tributaries to meet
TMDLs in downstream reaches.  Discharges to upstream reaches can cause or contribute to
exceedances of water quality standards and contribute to impairments downstream. Dry-weather
allocations will be assigned to San Gabriel River Reach 1 and Coyote Creek and its tributaries to
meet the copper TMDL in the Estuary.  Dry-weather allocations will be assigned to San Jose
Creek Reach 2 to meet the selenium TMDL in San Jose Creek Reach 1 or maybe create a new
table when we describe the allocations. No dry-weather allocations are required for San Gabriel
River Reaches 2, 3, 4, 5, San Jose Creek, or Walnut Creek because they do not drain to the
Estuary during dry weather.

Wet-weather TMDLs will be developed for lead in San Gabriel River Reach 2 and for copper,
lead, and zinc in Coyote Creek. Allocations will be developed for all upstream reaches and
tributaries in the watershed because they drain to impaired reaches during wet weather.
Discharges to these upstream reaches can cause or contribute to exceedances of water quality
standards in San Gabriel River Reach 2 and Coyote Creek and thus contribute to impairments.

There are no available data to assess water quality in Reaches 4, or 5 of the San Gabriel River or
Walnut Creek. There are no wet-weather data for Reach 1 and it is not possible to assess wet-
weather water quality at the bottom of the watershed. Additional data representing wet-weather
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conditions in Reach 1 and the Estuary are needed. No TMDLs or waste load allocations will be
developed for Reach 1 or the Estuary during wet-weather, but wet-weather monitoring will be
required as part of the implementation of this TMDL.
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3. NUMERIC TARGETS

 

Numeric targets for the TMDL are based on CTR criteria. As stated in section 2.1.2, CTR criteria
are expressed as dissolved metals because dissolved metals more closely approximate the
bioavailable fraction of metals in the water column. However, sources of metals loading to the
watershed include metals associated with particulate matter. Once discharged to the river,
particulate metals could dissolve, causing the criteria to be exceeded. The TMDL targets, and
resulting waste load allocations, are expressed in terms of total recoverable metals to address the
potential for dissolution of particulate metals in the receiving water. Attainment of numeric
targets expressed as total recoverable metals will ensure attainment of the dissolved CTR criteria.

Separate numeric targets are developed for dry and wet weather because hardness values and the
fractionation between total recoverable and dissolved metals vary between dry and wet weather.
As in other TMDLs (e.g., the Los Angeles River Metals TMDL), the distinction between wet and
dry weather is operationally defined as the 90th percentile flow in the river. Because separate
wet-weather TMDLs are required for San Gabriel Reach 2 and Coyote Creek, the distinction
between wet- and dry-weather is separately defined for these two reaches.

To determine the distinction between wet and dry weather, historical flows were obtained from
flow gauge stations located in the watershed (Figure 3). LACDPW flow gauge station F262C-R
is located in San Gabriel River Reach 2. Very little flow is measured at this gauge because much
of Reach 2 is used for groundwater recharge; the median flow is 0.0 cubic feet per second (cfs)
and the 90th percentile flow is 1.0 cfs based on flow records from 1990 to 2005.  There is a
United States Geological Survey (USGS) gauge station located at the bottom of Reach 3 just
above Whittier Narrows Dam (station 1108500).  The flow gauge above the dam is the best
indicator of wet-weather conditions (i.e., sufficient runoff is generated to cause a response in the
river flow and to wash off pollutants from the watershed land surface). Gauges below the dam
would record a delayed response in flows due to the impact of the dam. In the meantime, storm
water runoff would be making its way to the river. Therefore, the flow gauge above the dam is
the best indicator of when wet-weather conditions are sufficient to result in storm water runoff.
Furthermore, when flows reach the 90th percentile at USGS station 11085000, the upper and
lower portions of the watershed are most likely connected. Flows of this magnitude will likely
exceed the dam’s capacity.  Defining wet weather in this way addresses wet-weather
impairments in Reach 2 by ensuring that upper reaches do not contribute to downstream
impairments.  The delineation between wet and dry weather in Reach 2 therefore occurs when
the maximum daily flow at USGS station 11085000 is 260 cfs.  This is the 90th percentile flow
based on flow records from 1990 to 2005 (Figure 4). Wet-weather targets apply when the
maximum daily flow is equal to or greater than 260 cfs.

In Coyote Creek, the delineation between wet and dry weather occurs when the maximum daily
flow at LACDPW flow gauge station F354-R, located at the bottom of the creek is 156 cfs. This
is the 90th percentile flow based on flow records from 1990 to 2005 (Figure 5) and is
representative of wet-weather conditions. . Wet-weather targets apply when the maximum daily
flow in the creek is equal to or greater than 156 cfs.
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3.1 Dry-Weather Targets

 

Dry-weather numeric targets are developed for copper in the Estuary and selenium in San Jose
Creek Reach 1 (Table 3-1). Numeric targets are based on chronic CTR criteria because these are
the most protective criteria and the most applicable during dry-weather conditions. Targets for
the Estuary are based on CTR saltwater criteria and targets for San Jose Creek Reach 1 are based
on CTR freshwater criteria.  Dry-weather targets are independent of hardness. A CTR default
conversion factor is applied as a translator to convert the copper target from dissolved to total
recoverable metals.
 

Table 3-1. Dry-weather numeric targets expressed as µµg/L total recoverable metals.

Copper Selenium

Reach

Chronic Saltwater
Criteria

(µµg/L dissolved)

CCF Numeric
Target

(µµg/L total)

Chronic Freshwater
Criteria

(µµg/L total)

CCF Numeric
Target

(µµg/L total)
San Jose Creek
Reach 1

-- -- -- 5 -- 5

San Gabriel River
Estuary

3.1 0.83 3.7 -- -- --

 

Previous TMDLs demonstrate that the default conversion factor overestimates the fraction of
copper in the dissolved form. Although there is insufficient dry-weather data in the San Gabriel
River watershed to demonstrate this assertion, it was demonstrated in the Los Angeles River
watershed, using City of Los Angeles Watershed Monitoring Program data, which had similar
watershed characteristics and sources of flow and pollutant loading. The use of the default
conversion factors is applied to the margin of safety.
 

3.2 Wet Weather Targets

 

 CTR acute criteria are the basis for the wet-weather targets because they are protective of aquatic
life during the generally short-term and episodic storm conditions that exist in the San Gabriel
River watershed. Median hardness values from LACDPW storm water data (Table 3-2) were
used to calculate reach specific targets for lead in San Gabriel River Reach 2 and copper, lead
and zinc in Coyote Creek. Selenium targets are independent of hardness.
 

Table 3-2. Wet-weather hardness values (mg/L as CaCO3
) from LACDPW storm water data (1997-2005).

 Reach  Number of samples  10
th

 percentile
hardness

 50
th

 percentile
hardness

 90
th

 percentile
hardness

 San Gabriel Reach 2  58  99  175  282
 Coyote Creek  61  51  105  210

 

 The data collected by LACDPW were also used in a regression analysis to evaluate the
relationship between dissolved and total recoverable metals in storm water (Table 3-3).  The
slope of the regression reflects the ratio of the dissolved to total recoverable concentration; the r-
squared value reflects the strength of the relationship.
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Table 3-3.  Relationship between dissolved and total recoverable metals in storm water data in San Gabriel
River Reach 2 and Coyote Creek (1997-2004) and CTR default conversion factors.

LACDPW Storm water data in
SGR Reach 2

ACF LACDPW Storm water data in
Coyote Creek

ACFMetal

N Slope R
2

N Slope R
2

Copper 58 0.28 0.42 0.960 62 0.51 0.64 0.960
Lead 58 0.36 0.48 0.709* 62 0.49 0.75 0.784*
Zinc 58 0.34 0.29 0.978 62 0.62 0.60 0.978

*ACF for cadmium and lead are hardness dependent and were calculated based on the hardness in SGR Reach 2
(175 mg/L as Ca CO3) and Coyote Creek (105 mg/L as Ca CO3).

 These regressions suggest that the CTR default conversion factors overestimate the dissolved
portion of metals in storm water. However, the r-squared values suggest a weak linear
relationship between the dissolved and total recoverable values. The slope of the regression is
therefore not used to convert the dissolved criteria to a total recoverable metals target. The CTR
default conversion factors are used instead. The resulting wet-weather numeric targets are
presented in Table 3-4.
 

 Table 3-4. Wet-weather numeric targets expressed as µµg/L total recoverable metals.
Copper Lead Zinc

Reach
Median Hardness
(mg/L as CaCO3)

ACF Numeric
Target
(µµg/L)

ACF Numeric
Target
(µµg/L)

ACF Numeric
Target
(µµg/L)

San Gabriel Reach 2 175 -- -- 0.709 166 -- --

Coyote Creek 105 0.96 15 0.784 87 0.987 125

 *ACF for lead is based on median hardness values.

 

 Evaluation of the storm water data compared to the default conversion factor showed that the
default conversion factor overestimates the fraction of metal in the dissolved form. Figures 6
through 9 show that when measured values of dissolved metals were plotted against measured
values of total metals, most of the measured values fell below the line CTR-based trend lines of y
= 0.96x for copper, y = 0.79x for lead, and y = 0.978x for zinc. Data from literature confirm this
and suggest that there is an even smaller portion of dissolved metals in wet weather.  Young et
al. 1980 estimated that only 10% of the cadmium, copper, lead, and zinc in storm water samples
were dissolved.  McPherson et al. 2004 found similar results in storm water from nearby Ballona
Creek.  In that study, only 17% of the cadmium, 37% of the copper, and 14% of the lead were
dissolved. The use of the default conversion factors is applied to the margin of safety.
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4. SOURCE ASSESSMENT

 This section identifies the potential sources of metals in the San Gabriel River watershed. In the
context of TMDLs, pollutant sources are either point sources or nonpoint sources. Point sources
include discharges for which there are defined outfalls such as wastewater treatment plants,
industrial discharges, and storm drain outlets.  These discharges are regulated through National
Pollutant Discharge Elimination System (NPDES) permits.  Nonpoint sources, by definition,
include pollutants that reach waters from a number of diffuse land uses and source activities that
are not regulated through NPDES permits.
 

4.1 Point Sources

The NPDES permits in the San Gabriel River Watershed include municipal separate storm sewer
system (MS4) permits, the Caltrans storm water permit, general construction storm water
permits, general industrial storm water permits, major NPDES permits (including publicly
owned treatment works), minor NPDES permits, and general NPDES permits. The permits under
the jurisdiction of the Los Angeles Regional Board are presented in Table 4-1.

Table 4-1.  Summary of Los Angeles Regional Board issued NPDES permits in San Gabriel River watershed.
(SOURCE: LARWQCB, 2006).

Type of Discharge Estuary Reach 1 Coyote
Creek

Reach 2 San
Jose
Creek

Reach 3
and

Above

Total
Permits

Municipal Storm Water * * * * * * 3

Caltrans Storm Water * * * * * * 1

Industrial Storm Water - 45 203 8 177 166 599

Construction Storm Water 2 20 36 18 136 132 344

Publicly Owned Treatment Works -- 1 1 -- 2 1 5

Major NDPES Discharges 2 -- -- -- -- -- 2

Minor NPDES Discharges -- -- 5 1 3 2 11

General NPDES Discharges 5 7 22 4 11 7 56

        Construction Dewatering 1 2 4 -- 8 1 16

        Petroleum Fuel Cleanup Sites -- -- 4 1 -- -- 5

        VOC Cleanup Sites -- 1 2 -- -- 1 4

        Hydrostatic Test Water 2 -- 1 -- 1 -- 4

        Non-Process Wastewater -- -- 3 -- -- -- 3

        Potable Water 2 4 8 3 2 5 24

*Municipal and Caltrans permits discharge to all reaches.

The upper portion of Coyote Creek and a portion of the watershed raining to the Estuary are
located in Orange County and is under the jurisdiction of the Santa Ana Regional Board. The
permits under the jurisdiction of the Santa Ana Regional Board are presented in Table 4-2.
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Table 4-2.  Summary of Santa Ana Regional Board issued NPDES permits in the Coyote Creek and Estuary
subwatersheds (SOURCE: SARWQCB, 2006).

Type of Discharge No. of
Permits

Municipal Storm Water 2

Caltrans Storm Water 1

Industrial Storm Water 207

Construction Storm Water 184

Publicly Owned Treatment Works 0

Major NDPES Discharges 0

Minor NPDES Discharges 2

General NPDES Discharges

De Minimus Discharges 2

Petroleum and Solvents Cleanup Sites 3

4.1.1. Storm water Permits

Storm water runoff in the San Gabriel River Watershed is regulated through the Los Angeles
County MS4 permit, the Long Beach MS4 permit, the Orange County MS4 permit, the statewide
storm water permit issued to Caltrans, the statewide Construction Activities Storm Water
General Permit and the statewide Industrial Activities Storm Water General Permit.

MS4 Storm Water Permits

In 1990, EPA developed rules establishing Phase I of the NPDES storm water program, designed
to prevent pollutants from being washed by storm water runoff into the MS4 (or from being
discharged directly into the MS4) and then discharged into local waterbodies. Phase I of the
program required operators of medium and large MS4s (those generally serving populations of
100,000 or more) to implement a storm water management program as a means to control
polluted discharges. Individual sources of metals within the watershed, which are collected by
MS4s and discharged to the river, include automobile break pads, vehicle wear, building
materials, pesticides, erosion of paint and deposition of air emissions from fuel combustion and
industrial facilities.

The Los Angeles County MS4 permit was renewed in December 2001 as Order No. R4-01-182
and is on a five-year renewal cycle. There are 85 co-permittees covered by this permit, including
84 incorporated cities and the County of Los Angeles. The City of Long Beach MS4 permit was
renewed on June 30, 1999 as Order No. R4-99-060 and is on a five-year renewal cycle. It solely
covers the City of Long Beach. The Orange County MS4 permit was renewed on January 18,
2002 as Order No. R8-2002-0010. Co-permittees covered by this permit include 25 incorporated
cities and Orange County.
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Caltrans Storm Water Permit

Caltrans is regulated by a statewide storm water discharge permit that covers all municipal storm
water activities and construction activities (State Board Order No. 99-06-DWQ).  The Caltrans
storm water permit authorizes storm water discharges from Caltrans properties such as the state
highway system, park and ride facilities, and maintenance yards.  The storm water discharges
from most of these Caltrans properties and facilities eventually end up in either a city or county
storm drain which are then discharged to the river.

General Storm Water Permits

In 1990, EPA issued regulations for controlling pollutants in storm water discharges from
industrial sites (40 CFR Parts 122, 123, and 124) equal to or greater than five acres. The
regulations require discharges of storm water associated with industrial activity to obtain an
NPDES permit and to implement Best Available Technology Economically Achievable (BAT)
to reduce or prevent nonconventional and toxic pollutants associated with industrial activity,
including metals, in storm water discharges and authorized non-storm discharges. In 1999, EPA
expanded the program to include storm water discharges from construction sites that resulted in
land disturbances equal to or greater than one acre (40 CFR Parts 122, 123, and 124).

On April 17, 1997, State Board issued a statewide general NPDES permit for Discharges of
Storm Water Associated with Industrial Activities Excluding Construction Activities Permit
(Order No. 97-03-DWQ, NPDES Permit Nos. CAS000001).  As of the writing of this TMDL,
there are approximately 804 dischargers enrolled under the general industrial storm water permit
in this watershed (596 under the jurisdiction of the Los Angeles Board and 208 under the
jurisdiction of the Santa Ana Regional Board). The potential for metals loading via runoff from
these sites is high, especially at metal plating, transit, and recycling facilities. Stenstrom et al.
(2005) found that although the data collected by the industrial monitoring program were highly
variable, the mean values for copper, lead and zinc were 1010, 2960, and 4960 µg/L,
respectively, greatly exceeding applicable CTR values. However, during dry weather, the
potential contribution of metals loading from industrial sites is low, because non-storm water
discharges are prohibited or controlled by the permit.

On August 19, 1999, State Board issued a statewide general NPDES permit for Discharges of
Storm Water Runoff Associated with Construction Activities (Order No. 99-08-DQW, NPDES
Permit Nos. CAS000002). As of the writing of this TMDL, there are 537 dischargers enrolled
under the general construction storm water permit in the watershed (350 under the jurisdiction of
the Los Angeles Board and 187 under the jurisdiction of the Santa Ana Regional Board). Sources
of metals from construction sites include sediment containing metals, construction materials, and
equipment used on construction sites. Raskin et al. (2004) found that building materials and
construction waste exposed to storm water can leach metals and contribute metals to waterways.
However, during dry weather, the potential contribution of metals loading is low because non-
storm water discharges are prohibited or controlled by the permit.
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4.1.2.  Publicly Owned Treatment Works (POTWs)

The LACSD Joint Outfall System is an integrated network of facilities that includes seven
treatment plants, five of which are associated with the San Gabriel River Watershed.  These five
treatment plants (Whittier Narrows, Pomona, Long Beach, Los Coyotes, and San Jose Creek) are
connected to the Joint Water Pollution Control Plant (JWPCP) which discharges off of the Palos
Verdes Peninsula.  This system allows for the diversion of desired flows into or around each
“upstream” plant.

• The most upstream plant is the Pomona WRP (Order No. 95-078). It has a design capacity of
15 million gallons per day (MGD) and discharges tertiary-treated municipal and industrial
wastewater to the South Fork of San Jose Creek. During dry weather, virtually all of the
treated effluent is reclaimed for landscape and crop irrigation, as well as for industrial
processes.

• The San Jose Creek WRP (95-079) has a design capacity of 100 MGD. It discharges an
average of 80 MGD of tertiary-treated municipal and industrial wastewater via three
discharge points. Discharge No. 001 to San Gabriel River Reach 1 is the primary discharge
outfall for both east and west plants, which is eight miles south of the plant near Firestone
Blvd. The river is concrete-lined from the discharge point to the Estuary, about nine miles
downstream. A turnout located approximately midway down the pipe is used to divert
reclaimed water to spreading grounds. Discharge No. 002 to San Jose Creek is used for
groundwater recharge at Rio Hondo and the San Gabriel Coastal Spreading Grounds. San
Jose Creek is unlined from the discharge point to the San Gabriel River. Discharge No. 003
delivers treated effluent to the unlined portion of the San Gabriel River Reach 3 as well as
the Rio Hondo and San Gabriel Coastal Spreading Grounds.

• The Whittier Narrows WRP (Order No. 95-082) has a design capacity of 15 MGD. There is
one discharge point to the San Gabriel River. Discharge No. 001 discharges to the river about
700 feet upstream from the Whittier Narrows Dam. The tertiary-treated municipal and
industrial wastewater generally flows down the river to the San Gabriel River Spreading
Grounds.

• The Los Coyotes WRP (Order No. 95-077) has a design capacity of 37.5 MGD. Tertiary-
treated municipal and industrial wastewater is discharged into the San Gabriel River Reach 1,
1,230 feet upstream of the Artesia freeway. About 12% of the total treated effluent is
reclaimed for irrigation.

• The Long Beach WRP (Order No. 95-076) has a design capacity of 25 MGD. Tertiary-
treated municipal and industrial wastewater is discharged to Coyote Creek at a point 2,200
feet upstream from the confluence with the San Gabriel River, above the Estuary. A portion
of the treated effluent is reclaimed for irrigation.
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4.1.3 Major Individual NPDES Permits

Major discharges are POTWs with yearly average flows over 0.5 MGD, industrial sources with
yearly average flows over 0.1 MGD, and those with lesser flows but with acute or potential
adverse environmental impacts.  In addition to the POTWs, there are two major discharges in the
watershed, the Haynes generating station, operated by the City of Los Angeles Department of
Water and Power (LADWP) and the generating station operated by AES Alamitos, L.L.C. Both
plants draw in water from the nearby Los Cerritos Watershed Management Area and discharge
into the tidal prism just north of Second St. (Westminster Ave.). The Alamitos plant draws in
water from Los Cerritos Channel and is permitted to discharge up to 1,283 MGD. The Haynes
plant draws in water from Alamitos Bay and is permitted to discharge up to 1,014 MGD. The
Alamitos and Haynes stations have limits for copper, lead, selenium, and zinc, but they are based
on California Ocean Plan objectives. The Ocean Plan objectives are less stringent than the CTR
saltwater criteria so there is the potential for the facilities to discharge metals in exceedance of
the numeric targets. A memorandum sent from the State Board to the Los Angeles Regional
Board (SWRCB 2002) redefined the two power plants as falling under the jurisdiction of the
Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and
Estuaries of California (SIP) and the CTR. These permits are scheduled for renewal in 2006. The
draft permitss) CTR-based effluent limits.

4.1.4 Minor Individual NPDES Permits

Minor discharges are all other discharges that are not categorized as a Major. Many of these
permits are for episodic discharges rather than continuous flows.  Minor permits cover
miscellaneous wastes such as ground water dewatering, swimming pool wastes, and ground
water seepage. Some of these permits contain effluent limits for metals. However, some of these
permits were issued prior to the adoption of CTR and there is the potential for these facilities to
discharge metals in exceedance of the numeric targets in this TMDL.  There are 11 minor
NPDES permits in the San Gabriel River watershed.

4.1.5 General NPDES Permits

Pursuant to 40 CFR parts 122 and 123, the State Board and the Regional Boards have the
authority to issue general NPDES permits to regulate a category of point sources if the sources:
involve the same or substantially similar types of operations; discharge the same type of waste;
required the same type of effluent limitations; and require similar monitoring.  The Los Angeles
Regional Board has issued general NPDES permits in the San Gabriel River watershed for the
following categories of discharges: construction dewatering, non-process wastewater; petroleum
fuel cleanup sites; VOC cleanup sites; potable water; and hydrostatic test water.

There are 16 discharges enrolled under Los Angeles Regional Board Order Nos. R4-2003-0111,
97-043, and 97-045 for construction dewatering. There are three discharges enrolled under Los
Angeles Regional Board Order Nos. R4-2004-0058 and 98-055 for non-process wastewater.
These permits include CTR-based effluent limitations for metals.
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There are five dischargers enrolled under Los Angeles Regional Board Order No. R4-2002-0125
for treated groundwater and other wastewaters from petroleum fuel-contaminated sites.  There
are four dischargers enrolled under Los Angeles Regional Board Order No. R4-2002-0107 for
treated groundwater from VOC-contaminated sites. To enroll under these permits, dischargers
must demonstrate that treated groundwater does not exceed the CTR-based water quality criteria
for metals. Once enrolled under the permit, dischargers must continue to demonstrate compliance
with CTR-based effluent limitations for lead.

There are 24 dischargers enrolled under Los Angeles Regional Board Order No. R4-2003-0108
for groundwater from potable water supply wells. There are four dischargers enrolled under Los
Angeles Regional Board Order Nos. R4-2004-0109 and 97-047 for low threat hydrostatic test
water. Discharges enrolled under these permits must meet maximum contaminant levels (MCLs)
adopted by the California Department of Health Services. In general, the MCLs for metals are
greater than the numeric targets.

The Santa Ana Regional Board has issued general NPDES permits in the Coyote Creek
subwatershed for de minimus discharges and for petroleum and solvent cleanup sites. There are
two discharges enrolled under Santa Ana Regional Board Order No.03-061 for de minimus
threats to water quality. The order states that discharges enrolled under the general permit are not
expected to cause toxicity; therefore no toxicity limits are included in the general permit. There
are three discharges enrolled under Santa Ana Regional Board Order No. 02-007 for discharges
of extracted and treated groundwater from petroleum and solvent cleanup sites. The Order
includes CTR-based effluent limitations for lead for freshwater and saltwater discharges from
those sites polluted with leaded gasoline.
 

4.2 Non-point Sources

Atmospheric deposition is a potential nonpoint source of metals to the watershed. Sabin et al.
estimated the mass of dry-atmospheric deposition for the Los Angeles River watershed (Sabin et
al., 2004). For the purpose of this source assessment, the numbers for the Los Angeles River
watershed were extrapolated to the San Gabriel River watershed based on the relative area of
each watershed and the relative amount of surface water in each watershed (Table 4-2). Direct
atmospheric deposition is the amount of metals deposited directly onto the surface of the river.
These numbers are generally small because the actual surface area of the river system is small.
Indirect deposition is the amount of metals deposited onto the entire watershed. Metals deposited
on the land surface of the watershed may be washed off during rain events and delivered to the
river system. The amount of deposited metals available for transport to the river (i.e., not
infiltrated) is unknown. In a separate study, Sabin et al. found that for a small impervious
catchment, atmospheric deposition could potentially account for 57-100% of the metals in storm
runoff generated in the study area (Sabin et al., 2005). This study assumes that all the metals
deposited on the catchment were available for removal. However, in large, varied watersheds,
such as the Los Angeles River and San Gabriel River watersheds, not all metals deposited on the
land surface may be available for removal by runoff. Estimates of metals deposited on land
(Table 4-3) are much higher than estimates of storm water loading to the river system (Table 4-
9).  The loading of metals associated with indirect atmospheric deposition are accounted for in



Total Maximum Daily Load for Metals and Selenium
San Gabriel River and Impaired Tributaries

27 Draft: 05/05/06

the estimates of the storm water loading. Once metals are deposited on land under the
jurisdiction of a storm water permittee, they are within a permittee’s control.

Table 4-3.  Estimates of dry weather direct and indirect deposition (derived from Sabin et al., 2004).

Area
(square miles)

%
Water

Copper
(kg/year)

Lead
(kg/year)

Zinc
(kg/year)

Los Angeles River Watershed 834 0.21%

Indirect Deposition 16,000 12,000 80,000

Direct Deposition 3 2 10

San Gabriel River Watershed 682 0.36%

Indirect Deposition 13,084 9,813 65,419

Direct Deposition 4.1 2.8 13.8

 

 Natural background loading of metals is another potential source. This is an unlikely source
during dry weather. Natural or open spaces are primarily located in the upper portion of the
watershed in the Angeles National Forest (Figure 2). The flow from these areas is relatively
small during dry weather and much of it is captured behind dams. The levels of metals
concentrations in flow from these areas are also likely to be low. Stein and Yoon (2005) found
that metals concentrations from natural areas in Southern California, including two sites in the
upper San Gabriel watershed, were below CTR criteria and below concentrations found at

developed sites. The mean concentrations for the natural areas were 0.465 µg/L copper, 0.052

µg/L lead, 0.618 µg/L selenium, and 0.471 µg/L zinc during dry weather.
 

 During wet-weather, flow from the upper portion of the watershed can potentially reach the
lower portion of the watershed. Stein and Yoon (2005) also found that metals concentrations
from natural areas in wet-weather were below CTR criteria and below concentrations found at
developed sites. During wet weather, the mean concentrations for the natural areas were 5.27

µg/L copper, 1.42 µg/L lead, 0.77 µg/L selenium, and 21.5 µg/L zinc. Natural sources will be
assigned load allocations to address any potential loading during dry and wet weather.
 

 

4.3 Quantification of Sources

The San Gabriel River has two distinct flow conditions. During wet-weather periods, flow in the
river is generated by storm water runoff in the watershed, which can quickly reach thousands of
cubic feet per second. During dry weather, flows are significantly lower and less variable. The
major sources of flow are point source discharges, urban runoff, and groundwater baseflow.
 

4.3.1. Dry-Weather Loading

The total metals loads from the San Jose, Pomona, Whittier Narrows, Los Coyotes, and Long
Beach WRPs were estimated using monthly flow and effluent concentration data provided as
part of the annual self monitoring reports (Table 4-4). On an annual basis, these POTWs
contribute approximately 1,918 kg/year of copper, 1,541 kg/year of lead, 201 kg/year of
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selenium and 11,929 kg/year of zinc to the San Gabriel River. Much of the water from the
Pomona, Whittier Narrows, and San Jose Creek WRPs is recharged; thus, while these values
reflect metals loading to the system, some of the metals loading are lost to recharge.

Table 4-4. Total annual metals loading from POTWs (kg/yr).  Data are from LACSD.

 Facility  Reach  1997  1998  1999  2000  2001  2002  2003  2004  Ave

Copper

 Pomona SJC 36 30 31 44 42 26 22 32 33
 San Jose Creek 001e

and 002
SGR 1

SJC 703 736 711 784 695 656 655 651  699
 San Jose Creek 001w

and 003
SGR 1
SGR 3 399 403 398 410 326 189 282 359 346

 Whittier Narrows* SGR 3 119 139 141 104 109 110 106 85 114

 Los Coyotes SGR 1 450 483 462 437 410 310 328 330 401

 Long Beach CC 181 236 197 218 218 136 158 161 188

 Total WRP 1781

Lead

 Pomona SJC 40 30 63 44 42 5 5 12 30

 San Jose Creek 001e
and 002

SGR 1
SJC 703 515 711 784 417 131 131 130 440

 San Jose Creek 001w
and 003

SGR 1
SGR 3 359 282 398 410 195 38 56 72 226

 Whittier Narrows* SGR 3 131 97 141 104 87 22 32 21 79

 Los Coyotes SGR 1 900 967 923 437 455 116 82 83 495

 Long Beach CC 362 472 296 218 194 34 40 40 207

 Total WRP 1477

Selenium

 Pomona SJC 4 3 3 4 4 3 3 4 3

 San Jose Creek 001e
and 002

SGR 1
SJC 77 74 71 78 70 66 66 65 71

 San Jose Creek 001w
and 003

SGR 1
SGR 3 60 40 40 41 33 19 28 36 37

 Whittier Narrows* SGR 3 12 14 14 10 11 11 11 11 12

 Los Coyotes SGR 1 45 48 46 44 46 39 41 41 44

 Long Beach CC 18 24 20 22 24 17 20 20 21

 Total WRP 188
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 Facility  Reach  1997  1998  1999  2000  2001  2002  2003  2004  Ave

Zinc

 Pomona SJC 253 182 315 264 210 157 247 373 250

 San Jose Creek 001e
and 002

SGR 1
SJC 4217 3678 3556 3919 3477 3278 5241 4554 3990

 San Jose Creek 001w
and 003

SGR 1
SGR 3 3587 2417 2788 2869 1955 1324 2822 2869 2579

 Whittier Narrows* SGR 3 535 1039 988 832 761 767 1064 844 854

 Los Coyotes SGR 1 3601 3866 2769 3062 2732 2713 4506 3300 3319

 Long Beach CC 1321 1062 1379 1306 1211 1020 1960 1471 1341

 Total WRP 10,992

*The majority of Whittier Narrows flow is discharged to the Rio Hondo, which is part of the Los Angeles River
watershed.

The amount of metals loading from POTWs is well defined. The amount of metals loading from
storm drains and dry weather runoff is not well defined. In order to evaluate all dry-weather
sources of metals in the San Gabriel River watershed, the Southern California Coastal Research
Project (SCCWRP) conducted two monitoring events in September 2002 and September 2003
(Ackerman et al., 2004a). The monitoring consisted of synoptic sampling of flow and metals
concentrations from WRPs, storm drains and open channels. The first monitoring event was
conducted on September 29 and 30, 2002, and the second was conducted on September 14
through 16, 2003. The data collected represent snapshots of the flow distribution and water
quality conditions throughout the watershed. During the sampling events, all observed sources of
flow to the San Gabriel River system were from storm drains, tributaries, and the Los Coyotes,
Long Beach, San Jose, and Pomona WRPs (Table 4-5).
 

Table 4-5. Measured flow inputs (cfs) to the San Gabriel River (Ackerman et al, 2004a).

  Coyote Creek  San Gabriel  San Jose Creek  Walnut Creek  Total

 2002      

 Storm drains  10.6  3.1  14.3  1.2  29.2

 Tributaries  8.30  -  1.0  6.0  15.3

 WRPs  0.04  97.5  58.3  -  155.8

 Total  19.0  100.5  73.7  7.23  200.3

 2003      

 Storm drains  11.9  1.6  13.5  1.7  28.7

 Tributaries  7.44  -  6.66  3.9  18.0

 WRPs  18.7  104.4  87.3  -  210.4

 Total  38.0  106.0  107.4  5.64  257.1

 

 Overall, WRPs contribute about 80% of the flow in the river system during dry-weather. Walnut
Creek receives no WRP flow. The Whittier Narrows WRP did not contribute to flow in the San
Gabriel River during the two dry-weather sampling events.
 

 The measured concentrations of metals varied between storm drains, open channels, and WRPs
(Table 4-6). The concentrations of all metals were greater in storm drains than in WRP
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discharges. The concentrations of all metals except zinc were greater in open channels than in
WRP discharges. This indicates that dry-weather runoff or nuisance flow and/or discharges from
other NPDES permitted sources are a significant source of metals in the San Gabriel watershed.
 

Table 4-6. Mean observed metals concentrations by source (Ackerman et al., 2004a).

  Detection
Limit
(µµg/L)

 Storm
Drains
(µµg/L)

 Open
Channels

(µµg/L)
 WRPs
(µµg/L)

 2002     
 Copper  8  15  7.0  nd
 Lead  2  2.6  3.0  nd
 Nickel  20  7.4  nd  nd
 Zinc  10  134  28  45
 2003     
 Copper  8  8.0  3.0  nd
 Lead  2  1.6  1.9  nd
 Nickel  20  0.7  nd  nd
 Zinc  10  99  57  72

 nd = non-detectable value
 

 The reported values for copper, lead, and nickel are sometimes less than the detection limit
because non-detectable concentrations were treated as zero. Loads were calculated by
multiplying the measured flows and concentrations at each sample location. Table 4-7 provides
the summary results in terms of total mass emissions of each metal and the relative contribution
from each major source.
 

Table 4-7. Metals loading by source. Samples with non-detectable values treated as zero (Ackerman et al.,
2004a).

  Storm Drains  Large Tributaries  WRPs

 2002    
 Copper 38% 62% 0%
 Lead 29% 71% 0%
 Nickel 100% 0% 0%
 Zinc 14% 8% 78%
 2003
 Copper 100% 0% 0%
 Lead 25% 75% 0%
 Nickel 100% 0% 0%
 Zinc 11% 7% 82%

 

 The SCCWRP study assumed all non-detectable values were zero, when the actual concentration
of metals may be nearly as high as the detection level. For WRPs, which contribute the dominant
source of flow in the river, minor changes in concentrations can have a major effect on loading
estimates. If non-detectable values were treated as ½ the detection limit, for example, the WRPs
would appear as the dominant source of loading.
 

Table 4-8 provides the SCCWRP study results in terms of total mass emissions of each metal and
the relative emissions to the four streams in the San Gabriel River system. According to the
SCCWRP study, Walnut Creek contributes a large percentage of copper and lead loading. This
indicates that additional monitoring is needed for Walnut Creek. There was not enough data to
assess potential metals impairments in Walnut Creek (Section 2.2.1).
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Table 4-8. Metals loading by reach/tributary Samples with non-detectable values treated as zero
(Ackerman et al., 2004a).

 
 Coyote Creek

(%)
 San Gabriel

River (%)
 San Jose
Creek (%)

 Walnut Creek
(%)

 2002     

 Copper  22%  12%  20%  46%

 Lead  55%  14%  8%  24%

 Nickel  9%  50%  36%  0%

 Zinc  8%  53%  36%  3%

 2003     

 Copper  49%  2%  29%  20%

 Lead  11%  1%  39%  50%

 Nickel  0%  0%  100%  0%

 Zinc  16%  43%  38%  3%

 

 

 4.3.2. Dry-Weather Loading to the Estuary

 Sources of flow to the Estuary include upstream inputs to Reach 1 and Coyote Creek, the two
generating stations, and tidal exchange with the ocean. Upstream sources were evaluated in
section 4.3.1. The total metals loads from the Los Alamitos and Haynes generating stations were
estimated using effluent monitoring from the two plants (Table 4-9). Both plants sample for
monthly flow and semi-annual metals concentrations. Annual average flows were calculated
from the monthly average maximum flows, then multiplied by the average effluent concentration
to estimate annual loading. On an annual basis, the generating stations contribute approximately
24 million kg/year of copper, 8 million kg/year of lead, and 57 million kg/year of zinc to the
Estuary.
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Table 4-9. Metals loading to the San Gabriel River Estuary (kg/year total recoverable metals) from the Los
Alamitos and Haynes generating stations.

Haynes Station 2000 2001 2002 2003 2004 Average

Flow (MGD) 729 779 848 758* 678 758

Copper (kg/year) ND 26,583,200 23,621,276 10,382,276 16,492,801 19,269,888

Lead (kg/year)
5,237,684 1,864,230 ND 1,012,735 819,489 2,233,534

Zinc (kg/year) 16,619,573 16,334,418 18,369,935 21,738,872 71,365,782 28,885,716

Alamitos Station 2000 2001 2002 2003 2004 Average

Flow (MGD) 914 981 743 682 953 855

Copper (kg/year) 6,690,396 4,198,417 3,843,506 4,695,039 6,010,441 5,087,560

Lead (kg/year) ND 985,656 18,461,827 1,956,241 1,886,217 5,822,485

Zinc (kg/year) 40,731,470 20,004,623 14,522,191 41,623,198 21,972,774 27,770,851

Total - Both Plants 2000 2001 2002 2003 2004 Average

Copper (kg/year) 6,690,396 29,094,202 23,500,919 15,077,314 22,503,242 24,357,448

Lead (kg/year) 5,237,684 2,731,551 37,525,846 2,968,975 2,705,706 8,056,019

Zinc (kg/year) 57,351,043 35,302,185 45,579,528 63,362,070 93,338,556 56,656,567

*Flow unavailable for 2003. Average flow used.

 Metals loading from the power plants is approximately three to four orders of magnitude greater
than the metals loading from POTWs that discharge to Coyote Creek and Reach 1 (Table 4-4).
 

 4.3.4. Wet-Weather Loading

Wet-weather sources of metals are generally associated with the accumulation and wash-off of
metals on the land surface during rain events. Metals washed off the land surface are delivered to
the river through creeks and storm water collection systems. Wet-weather loading varies
depending on the amount of rainfall and size of storms in a given year.

Wet-weather pollutant loading is estimated from the storm water monitoring data collected at the
mass emission stations in Coyote Creek and San Gabriel River Reach 2 (LACDPW, 2000-2005).
The total runoff volume for a storm season is multiplied by the average metals concentrations for
that season (Table 4-10).
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Table 4-10.  Wet-weather storm water metals loading to the San Gabriel River watershed (kg total
recoverable metals).  Data are from LACDPW.

San Gabriel River Reach 2 97/98 98/99 99/00 00/01 01/02 02/03 03/04 Average

No. storms sampled for metals 9 13 10 9 6 4 3

Total runoff volume (acre-ft) 32,800 12,700 3,777 8,404 3,258 9,684 25,694

Average copper concentration (µg/L)

Copper loading (kg) 990 115 34 89 51 323 403 286

Average lead concentration (µg/L)

Lead loading (kg) 607 -- -- 29 8 161 57 172

Average selenium concentration (µg/L)

Selenium loading (kg) -- -- -- 26 7 32 69 33

Average zinc concentration (µg/L)

Zinc loading (kg) 6,708 785 -- 406 120 1,528 1,664 1,868

Coyote Creek 97/98 98/99 99/00 00/01 01/02 02/03 03/04 Average

No. storms sampled for metals 10 14 12 10 5 4 3

Total runoff volume (acre-ft) 60,500 11,500 22,937 14,616 3,672 26,608 43,689

Average copper concentration (µg/L)

Copper loading (kg) 3,224 201 291 166 77 578 1,746 898

Average lead concentration (µg/L)

Lead loading (kg) 2,166 -- -- 45 10 150 850 644

Average selenium concentration (µg/L)

Selenium loading (kg) 68 -- 45 11 78 195 80

Average zinc concentration (µg/L)

Zinc loading (kg) 25,656 946 1,027 647 203 2,563 7,965 5,573

 

Average annual metals loading from WRPs (Table 4-4) can be compared to average wet-weather
storm water loading (Table 4-10) to provide an indication of the relative contributions from these
sources. This comparison can only be made in Coyote Creek because it is the only reach that
receives direct POTW discharge (Long Beach WRP) and has a LACDPW storm water mass
emission station.  On an annual basis, storm water contributes about 83% of the copper loading,
76% of the lead loading, 80% of the zinc loading, and 79% of the selenium loading in Coyote
Creek. Wet-weather storm water runoff is thus the dominant source of annual metals loading,
which agrees with previous studies in the Los Angeles River and Ballona Creek watersheds
(Stein et al., 2003).
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5. LINKAGE ANALYSIS

Information on sources of pollutants provides one part of the TMDL equation. To determine the
effects of these sources on water quality, it is necessary to determine the assimilative capacity of
the receiving water. Variations between wet and dry weather can strongly affect the delivery of
metals to the San Gabriel River and the assimilative capacity of the river to accommodate this
loading so that water quality standards are met. Therefore, two distinct approaches for the
linkage analysis were taken for wet and dry weather. Hydrodynamic and water quality models
were used to assess the effects of metals loadings in the San Gabriel River on water quality under
both dry- and wet- weather conditions. To estimate the assimilative capacity of the Estuary, a
linkage is made based on the volume of water in the Estuary and the influence of tidal exchange.

5.1 Development of the Dry-Weather Model

 

The dry-weather model was developed to assess in-stream concentrations and sources of copper,
lead, and zinc in low-flow conditions. It is included as Appendix I (Tetratech, 2005a). The
modeling system consisted of a hydrodynamic model linked with a separate water quality model
of the river system.  For simulation of hydrodynamics, the one-dimensional (1-D) version of the
Environmental Fluid Dynamics Code (EFDC) was used. Stream channel geometry, topographic
data, meteorological data, and sources of flow and metals loading were input into the model.
Model setup of the river system included the following reaches:

• San Gabriel River

• Coyote Creek

• San Jose Creek

• Walnut Creek

During low-flow conditions, these reaches are rarely linked due to various controls and features
in the watershed that impede or divert flows. Therefore, these river reaches were modeled
independently for the dry-weather simulation periods.
 

Data from the two synoptic monitoring events conducted by SCCWRP in September 2002 and
September 2003 were used to support the model development. The data were used as model
input as well as for comparison to model results. Flow and water quality measurements taken
from the storm drains and WRPs were used as inputs to the hydrodynamic and water quality
model simulations. The resulting simulated in-stream water quality results were compared with
the measured in-stream water quality at corresponding locations from the SCCWRP study.

5.2 Dry-Weather Model Results

Model predictions of in-stream water quality were compared to observed in-stream water quality
data, with no calibration of modeling parameters to improve the comparison.  Based on the
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comparison, the model was considered successful if the magnitudes and trends of the simulated
and observed water quality were similar.

The model results were noticeably impacted by input data with non-detectable values of metals.
For the purposes of modeling, inflow data with non-detected metals were assigned values equal
to half the detection limit. A sensitivity analysis was then performed in which the data were
assigned a value of zero. Overall, assigning values of zero to non-detectable metals in inflow
data resulted in lower simulated concentrations of metals in the river.

Overall, the magnitude of simulated in-stream concentrations was similar to the magnitude of
observed in-stream concentrations. However, the simulated concentrations do not always
compare consistently with the observed in-stream concentrations. This may be due to observed
in-stream concentrations that were below detection limits or due to the influence of other factors
and sources that are not accounted for in the model.

5.3 Development of the Wet-Weather Model

The wet-weather modeling report is included as Appendix II (Tetratech, 2005b). Due to their
sorptive properties, metals loading can be associated with sediment loading. To assess the link
between sources of metals and the impairment of waters during wet weather, a modeling system
was developed to simulate land-use-based sources of sediment and associated metals loads and
the hydrologic and hydraulic processes that affect their delivery to the San Gabriel River system.
EPA’s Loading Simulation Program in C++ (LSPC) was selected to simulate the hydrologic
water quality conditions in the San Gabriel River watershed.

The San Gabriel River watershed was divided into 139 sub-watersheds for appropriate
hydrologic connectivity and representation (Figure 10). Meteorological data, soils data, stream
reach characteristics, hydrologic data, and land use coverage were input into the model. The
model was used to simulate total suspended solids and then to simulate metals associated with
total suspended solids using potency factors equal to the ratio of metals to total suspended solids.
These potency factors were successfully applied in Ballona Creek (Ackerman et al., 2004b) and
the Los Angeles River (Tetra Tech, Inc, 2004) and are considered regionally calibrated.

5.4 Wet Weather Model Results

Hydrology is the first model component that was calibrated and validated because an estimation
of wet-weather metals loading relies heavily on flow prediction. January 1990 through December
2002 was selected as the hydrology simulation period.  Twelve LACDPW and USGS flow
gauging stations were used for calibration and/or validation of the model (Figure 3). To account
for the extensive hydrological alterations in the watershed, the model was first calibrated for
minimally controlled subwatersheds, then calibrated for more controlled subwatersheds, so that
observed flow variability could be attributed to man-made alterations. Calibration was assessed
through graphical comparison, regression analysis, and relative error in volume of model results
and observed data. The model accurately predicted average monthly flow patterns and predicted
total and seasonal volumes within an acceptable range of error for the relatively unaltered
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subwatersheds. The model over-predicted flow in certain cases and under-predicted flow in the
more controlled subwatersheds due to hydraulic controls, localized rainfall events, and
unaccounted flow discharges from dams.

After calibration, a validation of hydrologic parameters was made through a comparison of
model output to observed flows and volumes at selected gages. As was the case for calibration,
validation results were assessed through graphical comparison, regression analysis, and relative
error in volume of model results and observed data. Overall, the model accurately predicted
storm peaks in minimally controlled river segments.  For the more-controlled river segments,
model results were less accurate due to the lack of data on hydraulic controls in these sub
watersheds.  In addition, because runoff and resulting flow are highly dependent on rainfall,
occasional storms were over-predicted or under-predicted depending on the distance between
meteorological and flow gauge stations.

The water quality model was calibrated by comparing model output with pollutographs (plots of
concentration vs. time) for total suspended solids, copper, lead, and zinc observed at the
LACDPW mass emission stations in San Gabriel River Reach 2 (S14) and Coyote Creek (S13).
To assess the predictive capability of the model, the output was graphically compared to
observed data. (Attachment C to Appendix II) Pollutographs indicated that the model generally
captured the range of observed values for a storm event, but did not always predict the shape of
the pollutograph. Misrepresentation of flows in the hydrology model affected predictions of
pollutographs and resulting event mean concentrations (EMCs) in the water quality model. To
provide additional assessment, observed EMCs were compared to EMCs calculated using hourly
model output.

Once calibrated, the water quality model was validated by comparing predicted EMCs with
historically observed EMCs at the two LACDPW mass emission stations. During certain periods,
observed values of zinc, lead and copper appeared to stay constant because they were reported as
non-detects. Non-detects were replaced with one-half the detection limit for comparison with
modeled data. Overall, the magnitude of predicted concentrations was similar to the magnitude
of observed concentrations. Deviations from the observed data may be caused by localized
storms that resulted in higher or lower metals loading, which is determined by the associated
modeled flow.  This flow is dependent on the proximity of the storm to the meteorological
station and model subwatersheds.

5.5 Linkage Analysis for the Estuary

 The data assessment only indicates the need for water column TMDLs (section 2.2). There is no
evidence of sediment impairment in the Estuary. Therefore, if discharges to the Estuary are
limited by concentration-based waste load allocations, water quality numeric targets for the
Estuary will be attained.
 

The assimilative capacity of the Estuary is a function of the volume of the Estuary and the tidal
prism, which is the volume of water exchanged between an Estuary and the open sea during one
tidal period. The head of the Estuary was considered at the 405 freeway, 4900 ft upstream of 7th
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Street.  The tidal range was considered to vary linearly from zero at this location to a maximum
of 3.4 ft at the mouth.  The tide at the mouth was assumed the same as the Los Patos station ID
427 (NOAA Tides & Currents, 2006). Based on the LACDPW Estuary profile plan in Figure 11,
the Estuary was divided into two reaches.  The first reach is from the mouth, considered at Ocean
Avenue Bridge, to 7th Street. The second reach is between 7th Street and the 405 freeway. The
characteristics of the reaches estimated from Figure 11 are presented in Table 5-1.

Table 5-1.  San Gabriel River Estuary geometry.

Reach Length (ft)
L

Bottom width (ft)
B

Average water
depth (ft)

H

Levee slope
S

1 13000 300 15 3:1
2 4900 300 10 2:1

Based on the data in Table 5-1, the volume of the Estuary is calculated as V = H*L*(B+S*H),
giving the volume of each reach as:

V1 = 6.73 x 107 ft3

V2 = 1.57 x 107 ft3

With a total average volume of:

V = 8.3 x 107 ft3

Based on the assumption that the tidal range varies linearly from a maximum at the mouth of 3.4
feet to no tide at the 405 freeway, and considering the relative length of each reach, the average
tidal ranges (i.e., tidal range at the center of each reach) are:

R1 = 2.17 ft
R2 = 0.47 ft

With the information in Table 5-1, the water surface area for each reach, A = L*(B+2*H*S), is:

A1 = 5.07 x 106 ft2

A2 = 1.67 x 106 ft2

The tidal prism, P, calculated as P = A*R (equation (II-6-12) in USACE’s Coastal Engineering
Manual), at each reach was estimated as:

P1 = 1.1 x 107 ft3

P2 = 0.78 x 106 ft3

Giving a total tidal prism for the Estuary of:

P = 1.18 x 107 ft3
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The volume at high tide, VHT = V +  P/2, is therefore:

VHT = 8.89 x 107 ft3, or 665 million gallons

And the volume at low tide, VLT = V -  P/2, is therefore:

VLT = 7.71 x 107 ft3, or 576 million gallons.

Given the flow from the power plants (1613 MGD from Table 4-9) and the volume of water in
Estuary at low tide, it can be assumed that the power plant flow displaces all ocean water in the
Estuary at the critical condition and that ocean water provides no excess assimilative capacity.

 SCCRWP is currently leading a study to develop and implement a watershed monitoring and
modeling program for the Estuary. They have collected and are currently compiling hydrology,
water quality, and sediment data that will be used in development of the Estuary model. The data
include water quality and sediment samples from two longitudinal surveys and three months of
continuous flow, temperature, elevation, salinity, and velocity measurements at the mouth of the
Estuary. The model will account for upstream inputs, tidal exchange, and mixing and will help to
better characterize the relative sources and fate and transport of metals loading to the Estuary. It
is expected to be completed in December 2006. Results of the model will be used to re-evaulate
the TMDL and waste load allocations, if necessary, when the TMDL is reconsidered.

5.6 Summary of Linkage Analysis

The dry- and wet-weather models provide an understanding of the relationship between metals
loading and targets. The dry-weather model is able to predict the overall magnitude of in-stream
concentrations but not able to consistently predict the instantaneous concentrations at any given
time. The wet-weather model was able to predict flow and magnitudes of concentrations in the
minimally controlled river segments but less able in the more-controlled river segments. Because
they could not predict concentrations on short time scales, neither the dry- or wet-models were
used to develop loading capacity, but they provide an understanding of the relationship between
metals loading and targets. While not used to develop loading capacity, the models should prove
useful in evaluating management scenarios to help achieve load reductions in TMDL
implementation. For the Estuary, the linkage analysis demonstrates that power plant flow
comprises the majority of the volume of water in the Estuary and that and the ocean water
provides no excess assimilative capacity.
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6. TOTAL MAXIMUM DAILY LOADS

This section explains the development of the loading capacities (i.e., TMDLs) and allocations for
metals in the San Gabriel River watershed. EPA regulations require that a TMDL include waste
load allocations (WLAs), which identify the portion of the loading capacity allocated to existing
and future point sources (40 CFR 130.2(h)) and load allocations (LAs), which identify the
portion of the loading capacity allocated to nonpoint sources (40 CFR 130.2(g)). As discussed in
previous sections, the flows, sources, and the relative magnitude of inputs vary between dry-
weather and wet-weather conditions. TMDLs are therefore developed to address dry- and wet-
weather conditions separately.

 

6.1 Dry-Weather Allocations for San Jose Creek

 The dry-weather loading capacity for San Jose Creek Reach 1 was calculated by multiplying the
numeric target for selenium by the median flow (Table 6-1). The median flow for San Jose Creek
Reach 1, obtained from long-term flow data at LACDPW flow gauge F312B-R, is 19 cfs. This
gauge is located above San Jose Creek WRP outfall No. 002 and represents the non-WRP flow
in the reach. The Pomona WRP is located above F312B-R, but during dry weather, nearly all
Pomona flow is reused and does not enter San Jose Creek.

Dry-weather allocations are assigned to sources in San Jose Creek Reach 1 and Reach 2 to meet
the selenium TMDL in San Jose Creek Reach 1.  Allocations are assigned to both point and
nonpoint sources.

A load allocation of zero is assigned for direct atmospheric deposition of selenium. No studies on
atmospheric deposition of selenium have been conducted, but an allocation must be assigned to
this potential source. It is believed that much of the selenium results from natural soils in the
watershed. This assumption is somewhat corroborated by the fact that many of the impairments
in San Jose Creek occur after the channel becomes soft-bottomed. Special studies will allow
further assessment of sources of selenium in San Jose Creek. In the interim, all potential sources
of selenium are assigned allocations.

The load allocation for open space is calculated by multiplying the percentage of open space in
the San Jose Creek subwatershed by the loading capacity. “Open space” refers to opens space
that discharges directly to the river and not through the storm drain system. Once drainage from
open space is collected by the storm drain system it becomes a point source and is included with
the storm water allocation. Open space comprises 1.8% of the San Jose Creek subwatershed 1.

Concentration-based waste load allocations equal to the dry-weather selenium target for San Jose
Creek Reach 1 (Table 3-1) are assigned to POTWs and other non-storm water point sources. This

                                                
1 As determined through GIS mapping using County storm drain layers.
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allows these discharges to expand to their design capacity while meeting concentration-based
numeric targets. Because there are no sediment impairments in the watershed, it is not necessary
to restrict total metals loading. Furthermore, many of the non-storm water point sources have
intermittent flow and calculation of mass-based waste load allocations is not possible. By
providing concentration-based limits, we ensure that the loads from these sources are associated
with an increased assimilative capacity so that numeric targets will be attained.

A grouped mass-based waste load allocation is developed for storm water permittees (MS4s,
Caltrans, General Industrial, and General Construction) by subtracting the load allocations from
the total loading capacity according to the following equation:

WLA Storm Water  =  TMDL - LA Direct Air Deposition  -  LA Open Space Equation (5)

The resulting allocations for all sources in San Jose Creek Reach 1 and Reach 2 are presented in
Table 6-1.

Table 6-1 Selenium allocations for San Jose Creek Reach 1 and Reach 2 (total recoverable metals).

Flow
(cfs)

Loading
Capacity
(kg/day)

Non-Storm
Water Point

Sources
(µµg/L)

Direct Air
Deposition

(kg/day)

Open
Space

(kg/day)

Grouped
Storm Water

(kg/day)

19 0.232 5 0 0.0042 0.228

For accounting purposes, it is assumed that Caltrans and the general storm water permittees
discharge entirely to the MS4 system.  This assumption has been supported though review of the
permits.  A zero waste load allocation is assigned to all industrial and construction stormwater
permits during dry weather. NPDES Permit Nos. CAS000001 and CAS000002 already prohibit
non-storm water discharges with few exceptions as discussed in Section 4.1.1.  The dry-weather
storm water allocation is shared by the MS4 permittees and Caltrans. It is not possible to divide
this allocation because there is not enough data on the relative reach-specific extent of MS4 and
Caltrans areas.

6.2 Dry-Weather Allocations for San Gabriel River Estuary

Dry-weather allocations are assigned to sources in the Estuary, San Gabriel River Reach 1 and
Coyote Creek to meet the copper TMDL in the Estuary.  Allocations are assigned to both point
and nonpoint sources. Allocations are assigned to sources that discharge directly to the Estuary
and sources that discharge to upstream reaches (Table 6-2).

Table 6-2. Direct and indirect sources discharging to the San Gabriel River Estuary

Upstream Sources
(San Gabriel River Reach 1 and Coyote Creek)

Direct Sources
(Estuary)

WRPs Power Plants
Non-Storm Water Point Sources Non-Storm Water Point Sources
Storm Water Storm Water
Direct Air Direct Air
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As discussed in section 5.3, given the flow from the power plants and the volume of water in
Estuary at low tide, it can be assumed that at the critical condition during the tidal cycle, the
power plant flow displaces all ocean water in the Estuary. The concentration of copper in the
Estuary is therefore a function of upstream and direct sources, with ocean water providing no
assimilative capacity. Concentration-based allocations are assigned to upstream and direct
sources according to the following equation:

 Cest = Cupstream*Qupstream + Cdirect*Qdirect Equation (6)

                        Qest

 

 Where:
 

 Cest            =    Copper numeric target for the Estuary = 3.7 µg/L
 Cupstream  =    Concentration of copper in upstream sources
 Qupstream  =    Upstream flow
 Cdirect     =    Concentration of copper in direct sources
 Qdirect       =    Direct source flow
 Qest           =   Combined direct and upstream flow
 

In order to meet the TMDL in the Estuary, staff considered assigning a concentration-based
allocation equal to the saltwater CTR criterion (3.7 ug/L) to all direct and indirect discharges.
However, upstream sources that discharge to freshwater would have had reasonable expectations
of being subject to freshwater CTR criteria, and would likely have designed and budgeted for
treatment systems and/or BMPs to meet those criteria. To now assign them a waste load
allocation to meet the more stringent saltwater copper criterion would result in a substantial
increased and unforeseen burden, whereas dischargers to the Estuary should have anticipated that
they would be subject to saltwater criteria.  Furthermore, the upstream indirect dischargers’
relative contribution of flow is small compared to the power plants, which discharge directly to
the Estuary.  Upstream flow is approximately 157 cfs or 101 MGD2. The combined power plant
design flow is 2297 MGD.  As shown in section 4.4.3, due to their differences in flow, the metals
loading from the power plants is approximately three to four orders of magnitude greater than the
metals loading from the WRPs.  Reductions in the power plant copper discharge concentrations
will result in the most benefit to water quality in the Estuary.  Therefore, staff proposes a
concentration-based waste load allocation to the power plants of 3.1 ug/L to provide excess
assimilative capacity for the indirect, upstream discharges. Special studies will be required to
further assess the effect of upstream discharges on water quality and the aquatic life beneficial
uses in the Estuary.

                                                
2 Equal to the combined median flow at LACDPW gauge F42B-R (114 cfs), located at the bottom of
Reach 1 (below the San Jose Creek and Los Coyotes Outfalls), median flow at LACDPW flow gauge
F354-R (19 cfs), located near the bottom of Coyote Creek (above the Long Beach WRP outfall), and
median Long Beach WRP flow (24 cfs).
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6.2.1 Dry-weather Allocations for San Gabriel River Reach 1 and Coyote Creek

Non-storm water point sources that discharge to Reach 1 and Coyote Creek receive allocations
based on freshwater criteria and upstream median dry-weather hardness values3 to ensure that
these sources do not contribute to exceedances in the Estuary while considering their relative
contribution of flow. This results in concentration-based allocations equal to 18 µg/L for Reach 1
sources and 20 µg/L for Coyote Creek sources.

Storm water permittees that discharge to Reach 1 are assigned the same concentration-based
allocations as the non-storm water discharges (18µg/L) because flow in Reach 1 is comprised
almost entirely of WRP flow and any non-WRP urban runoff is insignificant4.

The waste load allocations for storm water sources that drain to Coyote Creek are equal to the
concentration-based allocations assigned to the non-storm water discharges (20 µg/L) multiplied
by the median non-WRP flow, minus the contribution from open space and direct atmospheric
deposition. The median non-WRP Coyote Creek flow is equal to 19 cfs, measured at LACDPW
Station F354-R, located above the Long Beach WRP outfall.

As shown in Table 4-3, dry-weather direct atmospheric deposition rates for copper were
extrapolated to the San Gabriel River watershed based on previous studies in the Los Angeles
River watershed (Sabin et al., 2004). To calculate reach-specific direct deposition, direct
deposition for the entire watershed (4.1 kg/year or 0.0113 kg/day) is multiplied by the relative
area of water in the Reach 1 and Coyote Creek subwatersheds as compared to the area of water
in the entire watershed5. Indirect deposition of metals is accounted for in the allocations to storm
water. Once metals are deposited on land under the jurisdiction of a storm water permittee, they
are within a permittee’s control. There is no open space in the Reach 1, or Coyote Creek
subwatersheds that is not served by storm drains 6. Open space therefore receives a load
allocation equal to zero. Allocations for all sources in Reach 1 and Coyote Creek are shown in
Table 6-3.

                                                
3 Median dry-weather hardness at receiving water station R-4, below San Jose Creek and Los Coyotes
WRP outfalls in Reach 1 is 217 mg/L as CaCO3. Median dry-weather hardness at receiving water station
R-A, below Long Beach WRP outfall in Coyote Creek is 249 mg/L as CaCO3.

4 Reach 1 flows were obtained from long-term flow records (1990-2005) at LACDPW station F42B-R,
located just above Spring Street and below the Los Coyotes and San Jose Creek outfalls. The median flow
at this gauge is 114 cfs. Since the gauge is below the WRP outfalls, the average annual WRP flow
(obtained from San Jose Creek and Los Coyotes 2000-2005 annual reports) is subtracted from the median
gauge flow to obtain the non-WRP flow. The total average annual flow from the WRPs is 115 cfs, which
is greater than the flow measured at station F42B-R. The difference between the WRP flow and the
measured flow is within the error of the flow gauge.

5 There are 1555 acres of water in the entire watershed, 37.4 acres of water in the Reach 1 subwatershed
(2.4%), and 269 acres in the Coyote Creek subwatershed (17%).

6 As determined through GIS mapping using County storm drain layers.
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Table 6-3 Dry-weather copper waste load and load allocations for Reach 1, and Coyote Creek
(total recoverable metals).

Reach Non-WRP
Flow (cfs)

Non-storm
water WLA

(µµg/L)

Upstream
Allowable

Load
(kg/day)

Combined
Storm water

WLA
(kg/day)

% Area of
Water in

Watershed

Direct Air
Deposition

WLA
(kg/day)

Open
Space WLA

(kg/day)

San Gabriel Reach 1 --  18* -- --  2.4% 2.7x10
-4

0
Coyote Creek 19 20 0.943 0.941  17% 2.0x10

-3
0

*Also applies to storm water sources in San Gabriel River Reach 1.

As was done for San Jose Creek, a zero waste load allocation is assigned to all industrial and
construction stormwater permits during dry weather. The dry-weather storm water allocation is
shared by the MS4 and Caltrans permittees.

6.2.2 Dry-weather Allocations for Direct Sources in San Gabriel River Estuary

Based on Equation 6, given the allocations assigned to upstream sources and a combined power
plant design flow of 2297 MGD, the power plants must receive a concentration-based waste load
allocation for copper equal to 3.1 µg/L in order to meet the numeric target of 3.7 µg/L for the
Estuary.

The other direct discharges to the Estuary, including storm water and non-storm water point
sources, are assigned concentration-based waste load allocations equal to the Estuary copper
numeric target of 3.7 µg/L. Their relative flow of these sources is unknown, so it is not possible
to assign them mass-based waste load allocations.

Atmospheric deposition can be calculated from previous studies and scaled to the Estuary
subwatershed based on the relative area of water in the Estuary as compared to the area of water
in the entire watershed (6.8 %), resulting in an allocation of 7.75x10-4 kg/day. Because this is a
mass-based allocation, while other sources receive concentration-based allocations, it is not
possible to subtract this load allocation from other sources in order to meet the target in the
Estuary. However, this load allocation is insignificant compared to loading from other sources.
For example, if the power plants were assigned a mass-based allocation based on their design
flow (3560 cfs), the allocation would be 27 kg/day. The load allocation for direct air is
essentially zero.

There is no open space in the Estuary subwatershed that is not served by storm drains 7. Open
space therefore receives a load allocation equal to zero. Dry-weather allocations for all sources in
the San Gabriel River Estuary are presented in Table 6-4.

 

                                                
7 As determined through GIS mapping using County storm drain layers.
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Table 6-4 Dry-weather copper waste load and load allocations for the Estuary (total recoverable metals).

Reach Power
Plants
(µµg/L)

Non-storm
water WLA

(µµg/L)

Direct Air
(kg/day)

Open
Space WLA

(kg/day)

Combined
Storm water

WLA
(µµg/L)

Estuary 3.1 3.7 7.75x10
-4

0 3.7

6.3 Wet-Weather Loading Capacity

 

During wet weather, the allowable load is a function of the volume of water in the river.  Given
the variability in wet-weather flows, the concept of a single critical flow is not justified.  Instead,
a load-duration curve approach is used to establish the wet-weather loading capacity.  A load-
duration curve is developed by multiplying the wet-weather flows by the in-stream numeric
target. The result is a curve that identifies the allowable load for a given flow. Table 6-5 presents
the equations used to calculate the load duration curves. The wet-weather TMDLs for metals are
defined by these load-duration curves.

Separate wet-weather TMDLs are developed for San Gabriel Reach 2 and Coyote Creek. In San
Gabriel River Reach 2, wet-weather TMDLs apply when the maximum daily flow in the river is
equal to or greater than 260 cfs as measured at USGS station 11085000, located at the bottom of
Reach 3 just above the Whittier Narrows Dam (see Section 3, Numeric Targets). In Coyote
Creek, wet-weather TMDLs apply when the maximum daily flow in the creek is equal to or
greater than 156 cfs as measured at LACDPW flow gauge station F354-R, located at the bottom
of the creek, just above the Long Beach WRP.

Table 6-5.  Wet-weather loading capacities (TMDLs) for metals (total recoverable metals).

Reach
Copper
(kg/day)

Lead
(kg/day)

Zinc
(kg/day)

San Gabriel Reach 2 --
Daily storm volume x

166 µg/L
--

Coyote Creek Daily storm volume x
15 µg/L

Daily storm volume x
87 µg/L

Daily storm volume x
125 µg/L

 

 

6.4 Wet-Weather Allocations.

 

Wet-weather allocations are assigned to all upstream reaches and tributaries of San Gabriel River
Reach 2 and Coyote Creek because they potentially drain to these impaired reaches during wet
weather. Allocations are assigned to both point and nonpoint sources. Concentration-based waste
load allocations are developed for the POTWs and other non-storm water point sources. Mass-
based load allocations are developed for open space and direct atmospheric deposition. A
grouped mass-based waste load allocation is developed for storm water permittees (MS4s,
Caltrans, General Industrial, and General Construction) by subtracting the load allocations from
the total loading capacity.
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6.4.1. Wet-weather waste load allocations for POTWs and other NPDES permits.

Similar to the approach for dry-weather, concentration-based WLAs (Table 6-6) are established
for the POTWs and other non-storm water permits to ensure that these sources do not contribute
to exceedances of wet-weather numeric targets.

Table 6-6.  Wet-weather WLAs for POTWs and other non-storm water permits (total recoverable metals).

Reaches
Copper
(µµg/L)

Lead
(µµg/L)

Zinc
(µµg/L)

San Gabriel Reach 2 and
upstream reaches and tributaries

-- 166 --

Coyote Creek and tributaries 15 87 125

 

 

 6.4.2. Wet-weather load allocations

An estimate of direct atmospheric deposition is developed based on the percent area of surface
water in the watershed. Approximately 0.4% of the watershed area draining to San Gabriel River
Reach 2 is comprised of water and approximately 0.2% of the watershed area draining to Coyote
Creek is comprised of water. The load allocation for atmospheric deposition is calculated by
multiplying these percentages by total loading capacities. The loadings associated with indirect
deposition are included in the wet-weather storm water waste load allocations. Once metals are
deposited on land under the jurisdiction of a storm water permittee, they are within a permittee’s
control. As was done for dry-weather, open space load allocations are calculated by multiplying
the percent area of open space in the watershed not served by storm drains by the total loading
capacity. Open space comprises 0% of the Coyote Creek subwatershed and approximately 47%
of the San Gabriel River watershed that drains to Reach 2 8.  Load allocations for direct air
deposition and open space are presented in Table 6-7.

Table 6-7. Wet-weather open space load allocations (total recoverable metals).

Metal Loading Capacity
% Open
Space

Open Space
(kg/day)

% Water
Direct Air Deposition

(kg/day)

San Gabriel Reach 2 and upstream reaches and tributaries

Lead
Daily storm volume x

166 µg/L
48%

Daily storm volume x
79 µg/L

0.4%
Daily storm volume x

0.6 µg/L

Coyote Creek and tributaries

Copper
Daily storm volume x

15 µg/L
0 0 0.2%

Daily storm volume x
0.03 µg/L

Lead
Daily storm volume x

87 µg/L
0 0 0.2%

Daily storm volume x
0.2 µg/L

Zinc
Daily storm volume x

125 µg/L
0 0 0.2%

Daily storm volume x
0.3 µg/L

                                                
8 As determined by Regional Board staff through GIS mapping using County storm drain layers.
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6.4.3. Wet-weather waste load allocations for storm water permittees

Wet-weather waste load allocations for storm water permittees (Table 6-8) are calculated by
subtracting the load allocations for open space and direct air deposition from the total loading
capacity (Equation 5).

Table 6-8. Wet-weather waste load allocations for storm water (total recoverable metals).

Reach
Copper
(kg/day)

Lead
(kg/day)

Zinc
(kg/day)

San Gabriel Reach 2 and
upstream reaches and tributaries

Daily storm volume x
86.4 µg/L

Coyote Creek and tributaries Daily storm volume x
14.97 µg/L

Daily storm volume x
86.8 µg/L

Daily storm volume x
124.7 µg/L

A flow of 260 cfs (daily storm volume = 6.4x108 liters) for San Gabriel Reach 2 and a flow of
156 cfs (daily storm volume = 3.8x108 liters) for Coyote Creek results in the waste load
allocations presented in Table 6-9.

Table 6-9. Wet-weather allocations based on example daily flows (total recoverable metals).

Metal
Flow
(cfs)

Daily Storm
Volume (liters)

Loading
Capacity
(kg/day)

Open Space
(kg/day)

Direct Air
Deposition

(kg/day)

Storm water
permittees

(kg/day)

San Gabriel Reach 2 and upstream reaches and tributaries

Lead 260 6.4x10
8
 liters 105.5 50.2 0.41 54.9

Coyote Creek and tributaries

Copper 156 3.8x10
8
 liters 5.72 0 0.012 5.71

Lead 156 3.8x10
8
 liters 33.2 0 0.07 33.1

Zinc 156 3.8x10
8
 liters 47.7 0 0.10 47.6

Allocations for NPDES-regulated municipal storm water discharges from multiple point sources
can be expressed as a single categorical waste load allocation when data and information are
insufficient to assign each source or outfall an individual allocation. The storm water allocations
may be fairly rudimentary because of data limitations and variability in the system. The
combined storm water waste load allocation is further allocated to the general industrial, general
construction, MS4 and Caltrans permits based on their percent area of the developed portion of
the watershed (Table 6-10). The MS4 permittees and Caltrans share a waste load allocation
because there is not enough data on the relative reach-specific extent of MS4 and Caltrans areas.
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Table 6-10. Wet-weather waste load allocations for storm water apportioned to permit type based on percent
area of developed portion of watershed (total recoverable metals).

Metal
% Area

Construction

General
Construction WLA

(kg/day)

%  Area
Industrial

General Industrial
WLA (kg/day)

% Area MS4
and Caltrans

MS4 and Caltrans
WLA (kg/day)

San Gabriel Reach 2 and upstream reaches and tributaries

Lead 1.4%
Daily storm volume

x 1.24 µg/L
4.2%

Daily storm volume
x 3.6 µg/L

94.4%
Daily storm volume x

82 µg/L

Coyote Creek

Copper 5%
Daily storm volume

x 0.7 µg/L
3.5%

Daily storm volume
x 0.5 µg/L

91.5%
Daily storm volume x

13.7 µg/L

Lead 5%
Daily storm volume

x 4.3 µg/L
3.5%

Daily storm volume
x 3.0 µg/L

91.5%
Daily storm volume x

79.5 µg/L

Zinc 5%
Daily storm volume

x 6.2 µg/L
3.5%

Daily storm volume
x 4.3 µg/L

91.5%
Daily storm volume x

114.2 µg/L

A flow of 260 cfs (daily storm volume = 6.4x108 liters) for San Gabriel Reach 2 and a flow of
156 cfs (daily storm volume = 3.8x108 liters) for Coyote Creek results in the waste load
allocations presented in Table 6-11.

Table 6-11. Wet-weather waste load allocations for storm water permits based on example daily flows
(total recoverable metals).

Metal
Flow
(cfs)

Daily
Storm Volume

(liters)

General
Construction

(kg/day)

General
Industrial
(kg/day)

MS4 and
Caltrans
(kg/day)

San Gabriel Reach 2 and upstream reaches and tributaries

Lead 260 6.4x10
8
 liters 0.8 2.3 51.8

Coyote Creek and tributaries

Copper 156 3.8x10
8
 liters 0.285 0.198 5.23

Lead 156 3.8x10
8
 liters 1.7 1.15 30.3

Zinc 156 3.8x10
8
 liters 2.4 1.7 43.5

Each storm water permittee under the general industrial and construction storm water permits
will receive an individual waste load allocations per acre based on the total acerage of general
permits in the developed portion of the watershed. This results in the same per acre allocation for
the industrial and construction storm water permittees (Table 6-12).
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Table 6-12. Wet-weather waste load allocations for enrollees under general construction or industrial storm
water permits (total recoverable metals).

Metal
General

Construction Permit
Area (acres)

Individual General
Construction WLA

(g/day/acre)

General Industrial
Permit Area (acres)

Individual General
Industrial WLA

(g/day/acre)

San Gabriel Reach 2 and upstream reaches and tributaries

Lead 2213
Daily storm volume x

0.56 µg/L
6412

Daily storm volume x
0.56 µg/L

Coyote Creek and tributaries

Copper 6176
Daily storm volume x

0.12 µg/L
4295

Daily storm volume x
0.12 µg/L

Lead 6176
Daily storm volume x

0.70 µg/L
4295

Daily storm volume x
0.70µg/L

Zinc 6176
Daily storm volume x

1.01 µg/L
4295

Daily storm volume x
1.01 µg/L

For example, a flow of 260 cfs (daily storm volume = 6.4x108 liters) for San Gabriel Reach 2 and
a flow of 156 cfs (daily storm volume = 3.8x108 liters) for Coyote Creek would result in the
waste load allocations presented in Table 6-13.

Table 6-13. Wet-weather waste load allocations for individual general construction or industrial storm water
permittees (g/day/acre) based on example daily flows (total recoverable metals).

Metal
Flow
(cfs)

Daily
Storm Volume

(liters)

General
Construction
(g/day/acre)

General Industrial
(g/day/acre)

San Gabriel Reach 2 and upstream reaches and tributaries

Lead 260 6.4x10
8
 liters 0.36 0.36

Coyote Creek and tributaries

Copper 156 3.8x10
8
 liters 0.046 0.046

Lead 156 3.8x10
8
 liters 0.27 0.27

Zinc 156 3.8x10
8
 liters 0.39 0.39

6.5 Margin of Safety

 TMDLs must include a margin of safety to account for any lack of knowledge concerning the
relationships between pollutant loads and their effect on water quality. There is little uncertainty
in the development of these TMDLs because the models were not used to develop waste load
allocations. The TMDLs are simply equal to the numeric targets multiplied by the median flow
in dry weather and the numeric targets multiplied by actual flow in wet-weather. The primary
sources of uncertainty are related to assumptions made in developing numeric targets. The use of
default conversion factors is an implicitly conservative assumption, which is applied to the
margin of safety.  The conversion factors are defined as the fraction of dissolved metals divided
by the total metals concentration.  For the dry-weather copper target, it has been shown in
previous TMDLs that the default conversion factor overestimates the fraction of copper in the
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dissolved form. For the wet-weather copper, lead, and zinc targets, evaluation of the storm water
data compared to the default conversion factor showed that the default conversion factor
overestimates the fraction of metal in the dissolved form.  When the CTR criteria expressed as
dissolved metals are divided by conversion factors to convert to total recoverable metals, the
resulting dry- and wet-weather targets are underestimated. This underestimation is applied to the
margin of safety.
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7. IMPLEMENTATION

 

This section describes the implementation procedures that could be used to provide reasonable
assurances that water quality standards will be met.  Further, the reasonably foreseeable means of
compliance with the TMDL are discussed.

7.1 Regulatory Mechanisms for Implementation

7.1.1 Nonpoint Sources

Nonpoint sources will be regulated through the authority contained in sections 13263 and 13269
of the Water Code, in conformance with the State Water Resources Control Board’s Nonpoint
Source Implementation and Enforcement Policy.

7.1.2 POTWs and Other Non-storm Water NPDES Permits

The concentration-based WLAs established for the POTWs and other point sources in this
TMDL will be implemented through NPDES permit limits. Permit limits will meet the water
quality targets established in this TMDL and maintain water quality standards in the San Gabriel
River. Permit writers may translate waste load allocations into effluent limits by applying the SIP
procedures or other applicable engineering practices authorized under federal regulations. It is
expected that these limits will take into account the variability in the effluent data and the
frequency of monitoring. Compliance schedules may be established in individual NPDES
permits, at Regional Board discretion, allowing up to 5 years within a permit cycle to achieve
compliance. Compliance schedules may not be established in general NPDES permits. A
discharger enrolled under a general permit that could not immediately comply with effluent
limitations specified to implement waste load allocations would be required to apply for an
individual permit in order to demonstrate the need for a compliance schedule. Permittees that
hold individual NPDES permits and solely discharge storm water may be allowed (at Regional
Board discretion) compliance schedules up to 9 years from the effective date of the TMDL to
achieve compliance with final WLAs.

7.1.3 General Industrial Storm Water Permits

Non-storm water flows authorized by NPDES Permit Nos. CAS000001, or any successor permit,
are exempt from the dry-weather waste load allocation equal to zero. Instead, these authorized
non-storm water flows shall meet the reach-specific concentration-based waste load allocations
assigned to the POTWs, power plants, and other non-storm water NPDES permits (Table 6-1 for
San Jose Creek and Table 6-3 for San Gabriel Reach 1 and Coyote Creek). The dry-weather
waste load allocation equal to zero applies to unauthorized non-storm water flows, which are
prohibited by NPDES Permit Nos. CAS000001. It is anticipated that the dry-weather waste load
allocations will be implemented in future general permits through the requirement of improved
BMPs to eliminate the discharge of non-storm water flows.
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The wet-weather mass-based waste load allocations for the general industrial storm water
permittees (Table 6-12) will be incorporated into the State Board general permit upon renewal or
into a watershed-specific general permit developed by the Regional Board. Concentration-based
permit conditions may be set to achieve the mass-based waste load allocations. These
concentration-based conditions would be equal to the concentration-based waste load allocations
assigned to the POTWs and other non-storm water NPDES permits (Table 6-6). Compliance
with permit conditions may be demonstrated through the installation, maintenance, and
monitoring of Regional Board-approved BMPs. If this method of compliance is chosen, permit
writers must provide adequate justification and documentation to demonstrate that specified
BMPs are expected to result in attainment of the numeric waste load allocations.

General industrial storm water permittees that discharge to Coyote Creek and its tributaries are
allowed interim concentration-based wet-weather waste load allocations for copper equal to 63.6
µg/L based on benchmarks contained in EPA’s Storm Water Multi-sector General Permit for
Industrial Activities. The interim waste load allocations apply to all industry sectors and will
apply for a period not to exceed nine years from the effective date of the TMDL. Because EPA
benchmarks for lead and zinc are less than the final wet-weather WLAs, no interim limits are
assigned for these metals.

In the first four years from the effective date of the TMDL, interim copper wet-weather waste
load allocations and final lead and zinc concentrations will not be interpreted as enforceable
permit conditions. If monitoring demonstrates that interim copper or final lead and zinc waste
load allocations are being exceeded, the permittee shall evaluate existing and potential BMPs,
including structural BMPs, and implement any necessary BMP improvements. It is anticipated
that monitoring results and any necessary BMP improvements would occur as part of an annual
reporting process. After four years from the effective date of the TMDL, interim copper and final
lead and zinc waste load allocations shall be translated into enforceable permit conditions.
Compliance with conditions may be demonstrated through the installation, maintenance, and
monitoring of Regional Board-approved BMPs. Permit writers must provide adequate
justification and documentation to demonstrate that specified BMPs are expected to result in
attainment of waste load allocations. In addition, permittees shall begin an iterative BMP process
to meet final copper waste load allocations. Permittees shall comply with final copper waste load
allocations within 9 years from the effective date of the TMDL, which shall be expressed as
water quality based effluent limitations. Effluent limitations may be expressed as permit
conditions. Compliance with conditions may be demonstrated through the installation,
maintenance, and monitoring of Regional Board-approved BMPs. Permit writers must provide
adequate justification and documentation to demonstrate that specified BMPs are expected to
result in attainment of waste load allocations.

7.1.4 General Construction Storm Water Permits

Waste load allocations for the general construction storm water permits will be incorporated into
the State Board general permit upon renewal or into a watershed-specific general permit
developed by the Regional Board. Non-storm water flows authorized by the General Permit for
Storm Water Discharges Associated with Construction Activity (NPDES Permit Nos.
CAS000002), or any successor permit, are exempt from the dry-weather waste load allocation
equal to zero as long as they comply with the provisions of sections C.3.and A.9 of NPDES
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Permit Nos. CAS000001, which state that these authorized non-storm discharges shall be (1)
infeasible to eliminate (2) comply with BMPs as described in the Storm Water Pollution
Prevention Plan prepared by the permittee, and (3) not cause or contribute to a violation of water
quality standards, or comparable provisions in any successor order. Unauthorized non-storm
water flows are already prohibited by NPDES Permit Nos. CAS000001.

Within six years of the effective date of the TMDL, the construction industry will submit the
results of BMP effectiveness studies to determine BMPs that will achieve compliance with the
wet-weather waste load allocations assigned to construction storm water permittees.  Similar
studies are allowed for compliance with the Los Angeles River Metals TMDL, which became
effective on January 11, 2006.  The Los Angeles River studies are due by January 11, 2012 and
may apply to construction storm water permittees in the San Gabriel River watershed.

Regional Board staff will bring the results of the effectiveness studies, including recommended
BMPs, before the Regional Board for consideration within seven years of the effective date of
the TMDL. General construction storm water permittees will be considered in compliance with
wet-weather waste load allocations if they implement these Regional Board approved BMPs.  All
permittees must implement the approved BMPs within eight years of the effective date of the
TMDL.  If no effectiveness studies are conducted and no BMPs are approved by the Regional
Board within seven years of the effective date of the TMDL, each general construction storm
water permit holder will be subject to site-specific BMPs and monitoring requirements to
demonstrate compliance with wet-weather waste load allocations.

7.1.5 MS4 and Caltrans Storm Water Permits

Grouped dry-weather and wet-weather mass-based waste load allocations have been developed
for the MS4 and Caltrans permits (Tables 6-1, 6-3, and 6-10).  EPA regulation allows allocations
for NPDES-regulated storm water discharges from multiple point sources to be expressed as a
single categorical waste load allocation when the data and information are insufficient to assign
each source or outfall individual WLAs.  The shared allocations apply to the Caltrans permit and
all NPDES-regulated municipal storm water discharges in the San Gabriel River watershed,
including municipalities enrolled under the Los Angeles County MS4 permit, the City of Long
Beach MS4 permit, and the Orange County MS4 permit. Figure 12 shows the municipalities
located in each San Gabriel River subwatershed.
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For the dry-weather condition, mass-based waste load allocations (Table 6-4) will be
incorporated into MS4 and Caltrans or other NPDES permits. Applicable CTR limits are being
met most of the time during dry weather (Table 2-6). Due to the expense of obtaining accurate
flow measurements required for calculating loads, concentration-based permit limits may apply
during dry weather (concentration-based waste load allocations already apply to storm water
discharges to San Gabriel Reach 1 and the Estuary). These concentration-based limits would be
equal to the dry-weather waste load allocations assigned to the POTWs and other non-storm
water NPDES permits (Table 6-1 for San Jose Creek and Table 6-3 for San Gabriel Reach 1 and
Coyote Creek). For the wet-weather condition, mass-based waste load allocations (Table 6-10)
will be incorporated into NPDES permits.

Each municipality and permittee will be responsible for the group waste load allocations, and
will not necessarily be given a specific allocation for the land uses under their jurisdiction.
Therefore, the focus of compliance should be on developed areas where the contribution of
metals is highest and areas where activities occur that contribute significant loading of metals
(e.g., high-density residential, industrial areas and highways).  Flexibility will be allowed in
determining how to reduce metals as long as the waste load allocations are achieved.  To achieve
the necessary reductions to meet the waste load allocations, permittees will need to balance
short-term capital investments directed to addressing this and future TMDLs in the San Gabriel
River watershed with long-term planning activities for stormwater management in the region as a
whole.  It should be emphasized that the potential implementation strategies discussed below
may contribute to the implementation of future TMDLs for the San Gabriel River watershed.

Figures 13a through 13d present the estimated load reductions needed to meet the grouped storm
water waste load allocations. In these figures, allowable loads are plotted against storm volume
to assist permittees in the design of BMPs to achieve the necessary load reductions.  As
described in section 5.2, The LSPC model was used to simulate storm volumes and associated
loads over a 12-year period. From the model output and identified storms, metals loads were
ranked by the amount of rainfall that occurred over the storm period.  Loading capacities for
each storm were then calculated by multiplying the storm volume by the appropriate numeric
water quality target. For these figures, the loading capacity is a green line, the model-predicted
historical loads below the loading capacity are shaded with blue and the model-predicted
historical loads above the loading capacity are shaded with red. It is apparent from the figures
that the model-predicted historical loads of lead will generally fall below the loading capacity,
while reductions in the model-predicted historical loads of copper and zinc would be necessary
to meet the loading capacity.

7.2 Potential Implementation Strategies for MS4 and Caltrans Storm Water Permits

The implementation strategy selected will need to address the different sources of metals loading
during dry and wet weather. During dry weather, metals loading are predominately in the
dissolved phase. During wet weather, the metals loading are predominately bound to sediment,
which are transported with storm runoff  (McPherson et al. 2004 and Stein et al., 2003).
Municipalities may employ a variety of implementation strategies to meet the required WLAs
such as non-structural and structural BMPs, and/or diversion and treatment. Specific projects,
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which may have a significant environmental impact, would be subject to an environmental
review. The lead agency for subsequent projects would be obligated to mitigate any impacts they
identify, for example by mitigating potential flooding impacts by designing the BMPs with
adequate margins of safety.

The administrative record and the fact sheets for the Los Angeles MS4 permit, the Long Beach
MS4 permit, the Orange County MS4 permit, and the Caltrans storm water permit must provide
reasonable assurance that the BMPs selected will be sufficient to implement the waste load
allocations in the TMDL. Reductions to be achieved by each BMP will need to be documented
and sufficient monitoring will need to be put in place to verify that the desired reductions are
achieved.  The permits should also provide a mechanism to make adjustments to the required
BMPs as necessary to ensure their adequate performance.  If non-structural BMPs alone
adequately implement the waste load allocations then additional controls are not necessary.
Alternatively, if the non-structural BMPs selected prove to be inadequate then structural BMPs
or additional controls may be imposed.

7.2.1 Non-structural BMPs

The non-structural BMPs are based on the premise that specific land uses or critical sources can
be targeted to achieve the TMDL waste load allocations.  Non-structural BMPs provide several
advantages over structural BMPs.  Non-structural BMPs can typically be implemented in a
relatively short period of time.  The capital investment required to implement non-structural
BMPs is generally less than for structural BMPs.  However, the labor costs associated with non-
structural BMPs may be higher.  Therefore, in the long-term, the non-structural BMPs may be
more costly.  Examples of non-structural controls include more frequent and appropriately timed
storm drain catch basin cleanings, improved street cleaning by upgrading to vacuum type
sweepers, and educating industries of good housekeeping practices.  Since there appear to be few
dry-weather exceedances, the permittees are encouraged to initially concentrate on source
reduction strategies including detection and elimination of illicit discharges, reduction of dry-
weather nuisance flows, and increased inspection of industrial facilities.  In addition, improved
enforcement of BMPs for construction sites and improved detection and elimination of illicit
connections to the storm drain system may result in significant reductions in discharges of metal
pollutants to the San Gabriel River.  A potential source of copper loading is from brake pads.
The use of alternative materials for brake pads would help to reduce the discharge of copper in
all watersheds.  The Brake Pad Partnership, a multistakeholder effort in the San Francisco Bay, is
currently conducting investigations to understand and address as necessary the impacts on
surface water quality that may arise from break pad wear debris.

7.2.2 Structural BMPs

The structural BMPs are based on the premise that specific land uses, critical sources, or specific
periods of a storm event can be targeted to achieve the TMDL waste load allocations.  Structural
BMPs may include placement of stormwater treatment devices specifically designed to reduce
metals loading, such as infiltration trenches or filters, at critical points in the stormwater
conveyance system.  During storm events, when flow rates are high, these types of filters may
require surge control, such as an underground storage vault or detention basin.
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7.2.3 Diversion and Treatment

The diversion and treatment strategy includes the installation of facilities to provide capture and
storage of dry and/or wet-weather runoff and diversion of the stored runoff to a wastewater
collection system for treatment. A small, dedicated runoff treatment facility or alternative BMPs
may be implemented to meet the TMDL requirements.

The volume of flow requiring storage and treatment would have to be estimated in order to size
the storage facilities, estimate diversion flow rates, and determine the collection system and
treatment capacities needed to accommodate these diverted flows. Wet-weather flows beyond the
capacities of these facilities would be bypassed.  However, a portion of these larger storm events
would still be captured and treated, thereby eliminating the metals loading of small storms and
reducing those of larger storms.  Overflows from these systems could be routed through
structural BMPs designed to remove sediment contaminated with metals for further reduction of
metal loads.  Additional studies that evaluate the effect of short duration rainfall intensity (i.e.,
one-year, one-hour rainfall event) on the mobilization and transport of metals are encouraged and
would be useful in designing the flow through design capacity of in-line BMPs.

Regional Board staff is currently leading the Wet-Weather Task Force, a multi-stakeholder effort
to address wet weather-related basin planning issues.  The task force will prepare a list of
projects for Board consideration. One project that the group has already decided to pursue is the
design storm project.  The objectives of the design storm project are to understand how different
storm characteristics (e.g. storm size, intensity, duration, length of antecedent dry period) affect
flows and water quality and to determine the effect of treating different “design storms” on water
quality, technological feasibility, and cost.

7.2.4 Integrated Resources Approach

The Regional Board supports in concept an integrated water resources approach to improving
water quality during wet weather.  An integrated water resources approach takes a holistic view
of regional water resources management by integrating planning for future wastewater, storm
water, recycled water, and potable water needs and systems, and focusing on beneficial re-use of
storm water at multiple points throughout a watershed to preserve local groundwater resources
and reduce the need for imported water where feasible. Much of the upper and middle portions
of the watershed implement an integrated approach through the various groundwater recharge
facilities. This approach could be extended to include other areas of the watershed and to manage
storm water flow. The Greater Los Angeles County Region recently received $1.5 million in
Proposition 50 grant funds from the State to develop a Final Integrated Regional Water
Management Strategic Plan. The strategic plan would serve as a tool to attract state, federal, and
local voter-approved funding to implement integrated water supply and water quality projects.

7.3 Potential Implementation Strategies for Non-storm Water Permits

Based on a review of permits, discharger monitoring reports, and reasonable potential analyses, it
is expected that the WRPs and most other minor and general NPDES permits will meet their
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waste load allocations and will not need to install pollution control equipment to comply with the
TMDL. The Haynes and Alamitos power plants are not expected to meet their waste load
allocations based on their existing effluent quality. One potential means of compliance would be
to replace the copper condensers used in the power generating units, which would eliminate any
additional copper added to the intake water during the once-through cooling process.  For the
Alamitos plant, which draws in once-through cooling water from Los Cerritos Channel, the
intake water has an average copper concentration of 2.1 µg/L.  Three out of 22 samples of intake
water (from 2000-2004) had copper concentrations greater than the waste load allocation of 3
µg/L. For the Haynes plant, which draws in once-through cooling water from Alamitos Bay, the
concentration of copper in the intake water averaged 12.2 µg/L, with all samples (from 2001-
2005) exceeding the waste load allocation of 3 µg/L. Both plants would likely need to install
additional pollution control equipment or consider alternative treatment strategies, such as
implementing dry-cooling technologies or relocating their discharge out of the Estuary.
7.4 Implementation Schedule

The implementation schedule for all permits is summarized in Table 7-3. The Los Angeles
Regional Board intends to reconsider this TMDL in five years after the effective date of the
TMDL to re-evaluate the waste load allocations based on the additional data obtained from
special studies.

The implementation schedule for the MS4 and Caltrans storm water permits shall consist of a
phased approach.  Permittees shall demonstrate TMDL effectiveness in prescribed percentages of
the watershed, with dry-weather TMDLs achieved within 10 years and wet-weather TMDLs
achieved in 15 years. The dry-weather schedule is more accelerated because the dry-weather
exceedances occur infrequently and major structural BMPs are not anticipated. The Regional
Board may extend the wet-weather implementation period if an integrated water resources
approach is employed and permittees demonstrate the need for an extended schedule.

Table 7-1.  Implementation Schedule.

Date Action

Effective date of TMDL Regional Board permit writers shall incorporate waste load allocations into
NPDES permits. Waste load allocations will be implemented through NPDES
permit limits in accordance with the implementation schedule contained herein,
at the time of permit issuance, renewal, or re-opener.

4 years after effective date of the
TMDL

Responsible jurisdictions and agencies shall provide to the Los Angeles
Regional Board results of the special studies.

5 years after effective date of the
TMDLs

The Los Angeles Regional Board shall reconsider this TMDL to re-evaluate the
waste load allocations and the implementation schedule.
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Date Action

NON-STORM WATER PROGRAM NPDES PERMITS (INCLUDING POTWS AND POWER PLANTS)

Upon permit issuance, renewal,
or re-opener

The non-storm water program NPDES permits shall achieve waste load
allocations, which shall be expressed as NPDES water quality-based effluent
limitations specified in accordance with federal regulations and state policy on
water quality control. Compliance schedules may allow up to 5 years in
individual NPDES permits to meet permit requirements. Compliance schedules
may not be established in general NPDES permits. Permittees that hold
individual NPDES permits and solely discharge storm water may be allowed (at
Regional Board discretion) compliance schedules up to 10 years from the
effective date of the TMDL to achieve compliance with final WLAs.

GENERAL INDUSTRIAL STORM WATER PERMITS

Upon permit issuance, renewal,
or re-opener

The general industrial storm water permitees shall achieve dry-weather waste
load allocations, which shall be expressed as NPDES water quality-based
effluent limitations specified in accordance with federal regulations and state
policy on water quality control. Effluent limitations may be expressed as permit
conditions, such as the installation, maintenance, and monitoring of Regional
Board-approved BMPs. Permittees shall begin to install and test BMPs to meet
the interim copper wet-weather WLAs. BMP effectiveness monitoring will be
implemented to determine progress in achieving interim copper wet-weather
waste load allocations.

4 years after effective date of the
TMDLs

The general industrial storm water permittees shall achieve interim copper
waste load allocations. Permittees shall begin an iterative BMP process,
including BMP effectiveness monitoring to achieve compliance with final copper
waste load allocations.

Permittees shall achieve final lead and zinc wet-weather waste load allocations,
which shall be expressed as NPDES water quality-based effluent limitations.
Effluent limitations may be expressed as permit conditions, such as the
installation, maintenance, and monitoring of Regional Board-approved BMPs.

9 years after the effective date of
TMDL

The general industrial storm water NPDES permittees shall achieve final copper
wet-weather waste load allocations, which shall be expressed as NPDES water
quality-based effluent limitations. Effluent limitations may be expressed as
permit conditions, such as the installation, maintenance, and monitoring of
Regional Board-approved BMPs.

GENERAL CONSTRUCTION STORM WATER PERMITS

Upon permit issuance, renewal,
or re-opener

Non-storm water flows not authorized by Order No. 99-08 DWQ, or any
successor order, shall achieve dry-weather waste load allocations. Waste load
allocations shall be expressed as NPDES water quality-based effluent
limitations specified in accordance with federal regulations and state policy on
water quality control. Effluent limitations may be expressed as permit conditions,
such as the installation, maintenance, and monitoring of Regional Board-
approved BMPs.

Six years from the effective date
of the TMDL

The construction industry will submit the results of wet-weather BMP
effectiveness studies to the Los Angeles Regional Board for consideration. In
the event that no effectiveness studies are conducted and no BMPs are
approved, permittees shall be subject to site-specific BMPs and monitoring to
demonstrate BMP effectiveness.

Seven years from the effective
date of the TMDL

The Los Angeles Regional Board will consider results of the wet-weather BMP
effectiveness studies and consider approval of BMPs.

Eight years from the effective
date of the TMDL

All general construction storm water permittees shall implement Regional Board-
approved BMPs.
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Date Action

MS4 AND CALTRANS STORM WATER PERMITS

15 months after the effective
date of the TMDL

In response to an order issued by the Executive Officer, MS4 and Caltrans
storm water NPDES permittees shall submit a coordinated monitoring plan, to
be approved by the Executive Officer, which includes both TMDL effectiveness
monitoring and ambient monitoring. Ambient monitoring shall commence within
six months of approval of the coordinated monitoring plan by the Executive
Officer.

4 years after effective date of
TMDL (Draft Report)

4 ½ years after effective date of
TMDL (Final Report)

MS4 and Caltrans storm water NPDES permittees shall provide a written report
to the Regional Board outlining the drainage areas to be addressed and how
these areas will achieve compliance with the waste load allocations. The report
shall include implementation methods, an implementation schedule, proposed
milestones, and any revisions to the TMDL effectiveness monitoring plan.

MS4 AND CALTRANS STORM WATER PERMITS
9

6 years after effective date of the
TMDL

The MS4 and Caltrans storm water NPDES permittees shall demonstrate that
50% of the total drainage area served by the storm drain system is effectively
meeting the dry-weather waste load allocations and 25% of the total drainage
area served by the storm drain system is effectively meeting the wet-weather
waste load allocations.

8 years after effective date of the
TMDL

The MS4 and Caltrans storm water NPDES permittees shall demonstrate that
75% of the total drainage area served by the storm drain system is effectively
meeting the dry-weather waste load allocations.

10 years after effective date of
the TMDL

The MS4 and Caltrans storm water NPDES permittees shall demonstrate that
100% of the total drainage area served by the storm drain system is effectively
meeting the dry-weather waste load allocations and 50% of the total drainage
area served by the storm drain system is effectively meeting the wet-weather
waste load allocations.

15 years after effective date of
the TMDL

The MS4 and Caltrans storm water NPDES permittees shall demonstrate that
100% of the total drainage area served by the storm drain system is effectively
meeting both the dry-weather and wet-weather waste load allocations.

7.5 Cost Analysis

This section takes into account a reasonable range of economic factors in estimating potential
costs associated with this TMDL. The storm water permittees and power plants are the two types
of permitted discharges reasonably expected to incur additional costs as a result of this TMDL.
This analysis, together with the other sections of this staff report, CEQA checklist, response to
comments, Basin Plan amendment and supporting documents, were completed in fulfillment of
the applicable provisions of the California Environmental Quality Act (Public Resources Code
Section 21159.)10

                                                
9 Implementation schedule may be extended, upon Regional Board approval, if an integrated resources
approach is employed and permittees demonstrate the need for an extended schedule.
10 Because this TMDL implements existing water quality objectives (namely, the numeric CTR criteria
established by EPA), it does not “establish” water quality objectives and no further analysis of the factors
identified in Water Code section 13241 is required.  However, the staff notes that its CEQA analysis
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7.4.1 Cost analysis for storm water permittees

This cost analysis focuses on compliance with the grouped waste load allocation by the storm
water permittees in the urbanized portion of the watershed assigned waste load allocations (Table
7-2).  Most permittees would likely implement a combination of the structural and non-structural
BMPs to achieve compliance with their waste load allocations.  This analysis estimates the costs
of a potential strategy that combines structural and non-structural BMPs through a phased
implementation approach.  In addition to achieving compliance with this TMDL, such a strategy
could be used to achieve compliance with the upcoming San Gabriel River Bacteria and Toxicity
TMDLs.  Therefore, this cost analysis reflects the potential costs of compliance with multiple
TMDLs based on likely implementation scenarios.

Table 7-2 Urbanized portion of watershed assigned storm water waste load allocations.

Reach Open Space
and Water

(acres)

Developed
(acres)

Total
(acres)

Estuary 116 2,931 3,047

Reach 1 37 15,192 15,230

Coyote Creek 27,857 96,046 123,902

San Jose Creek 15,171 37,838 53,009

Reach 2 and Above (inc. SJC) 196,508 98,023 294,532

Total 224,518 212,193 436,711

Under a phased implementation approach, it is assumed that compliance with the grouped storm
water waste load allocation could be achieved in 40% of the urbanized portion of the watershed
through various iterations of non-structural BMPs. Compliance with the remaining 60% of the
urbanized portion of the watershed could be achieved through structural BMPs. These
percentages are approximately estimated based on the removal efficiencies of various non-
structural and structural BMPs, as discussed below.

The first step of a potential phased implementation approach would include the implementation
of non-structural BMPs by the permittees, such as source control, increased catch basin
cleanings, good housekeeping practices, and more frequent and efficient street sweeping.  In
their National Menu of Best Management Practices for Stormwater - Phase II, U.S. EPA reports
that conventional mechanical street sweepers can reduce non-point source pollution by 5-30%
(U.S. EPA, 1999a.) The removal efficiencies of sediment for conventional sweepers are
dependent on the size of particles.  Conventional sweepers, including mechanical broom
sweepers and vacuum-assisted wet sweepers, have removal efficiencies of approximately 15 to
50% for particles less than 500 micrometers and up to approximately 65% for larger particles
(Walker and Wong, 1999).  U.S. EPA reports that vacuum-assisted dry street sweeping can
remove significantly more pollution, including fine sediment and metals, before they are
mobilized by rainwater.  U.S. EPA reports a 50 - 88 percent overall reduction in annual sediment

                                                                                                                                                            
provides the necessary information to properly “consider” the factors specified in Water Code section
13241.  As a result, the section 13241 analysis would at best be redundant.
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loading for residential areas by vacuum-assisted dry street sweepers.  Sutherland and Jelen
(1997) showed a total removal efficiency of 70% for fine particles and up to 96% for larger
particles by vacuum–assisted dry sweepers (also known as small-micron surface sweepers.)
Upgrading to vacuum-assisted dry sweeping would translate to a significant reduction of metals
in the particulate phase.

In their 1999 Preliminary Data Summary of Urban Stormwater Best Management Practices, U.S.
EPA estimated cost data for both standard mechanical and vacuum-assisted dry sweepers as
shown in Table 7-3.

Table 7-3. Estimated costs for two types of street sweepers.

Sweeper Type
Life

(Years)
Purchase Price

($)
O&M Cost

($/curb mile)

Mechanical 5 75,000 30
Vacuum-assisted 8 150,000 15

Source: U.S. EPA, 1999b

Table 7-4 illustrates that while the purchase price of vacuum-assisted dry sweepers is higher, the
operation and maintenance costs are lower than for standard sweepers.  Based on this
information, U.S. EPA determined the total annualized cost of operating street sweepers per curb
mile, for a variety of frequencies (in Table 7-4). In their estimates, U.S. EPA assumed that one
sweeper serves 8,160 curb miles during a year and assumed an annual interest rate of 8 percent
(U.S. EPA, 1999b). According to Table 7-4, permittees would save money in the long-term by
switching to vacuum-assisted dry sweepers.

Table 7-4. Annualized sweeper costs, including purchase price and operation and maintenance costs ($/curb
mile/year).

Sweeper Type Sweeping Frequency

Weekly Bi-weekly Monthly Quarterly Twice/ year Annually

Mechanical 1,680 840 388 129 65 32
Vacuum-Assisted 946 473 218 73 36 18

Under a phased implementation approach, the permittees could monitor compliance using flow-
weighted composite sampling of runoff throughout representative storms to determine the
effectiveness of this first step of implementing non-structural BMPs. If monitoring showed non-
compliance, permittees could adapt their approach by increasing frequency of street sweeping or
incorporating other non-structural BMPs.

If compliance could still not be achieved through non-structural BMPs, permittees could
incorporate structural BMPs. Two potential structural BMPs were analyzed in this cost analysis:

1. Infiltration trenches
2. Sand filters
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These approaches are specifically designed to treat urban runoff and to accommodate high-
density areas. They were chosen for this analysis because in addition to addressing metals
loadings to the river, they have the additional positive impact of addressing the effects of
development and increased impervious surfaces in the watershed. Both approaches can be
designed to capture and treat 0.5 to 1 inch of runoff. When flow exceeds the design capacity of
each device, untreated runoff is allowed to bypass the device and enter storm drains or the river.

Both infiltration trenches and sand filters must be used in conjunction with some type of
pretreatment device such as a biofiltration strip or gross solids removal device to remove
sediment and trash in order to increase their efficiency and service life. This analysis provides an
estimate of the additional costs associated with installing sand filters or infiltration trenches.

In this cost analysis, it was assumed that 30% of the watershed would be treated by infiltration
trenches and 30% of the watershed would be treated by sand filters.  Costs were estimated using
data provided by U.S. EPA (U.S. EPA, 1999a and 1999c) and the Federal Highway
Administration (FHWA, 2003). U.S. EPA cost data were reported in 1997 dollars. FHWA costs
were reported in 1996 dollars for infiltration trenches and 1994 dollars for sand filters. Where
costs were reported as ranges, the highest reported cost was assumed. These costs were then
compared to costs determined by Caltrans in their BMP Retrofit Pilot Program (Caltrans, 2004).
Caltrans costs were reported in 1999 dollars. Analysis of costs based on U.S. EPA, FHWA
estimates and those reported by Caltrans, as well as estimations of sizing constraints are included
in Appendix III. All costs were adjusted to 2005 dollars using U.S. Department of Labor, Bureau
of Labor Statistics data (http://www.bls.gov/data/). An analysis of size constraints for each type
of structural BMP considered is also included in Appendix III, which could be used to estimate
land acquisition costs. To estimate land acquisition cots for individual projects in this cost
analysis would be purely speculative.

Infiltration trenches.   Infiltration trenches store and slowly filter runoff through the bottom of
rock-filled trenches and then through the soil. Infiltration trenches can be designed to treat any
amount of runoff, but are ideal for treating small urban drainage areas less than five to ten acres.
Soils and topography are limiting factors in design and siting, as soils must have high percolation
rates and groundwater must be of adequate depth. Potential impacts to groundwater by
infiltration trenches could be avoided by proper design and siting. Infiltration trenches are
reported to achieve 75 to 90% suspended solids removal and 75-90% metals removal by U.S.
EPA and FHWA. In their BMP Retrofit Pilot Program, Caltrans assumed that constituent
removal was 100 percent for storm events less than the design storm, because all runoff would be
infiltrated.

Table 7-5 presents estimated costs for infiltration trenches designed to treat 0.5 inches of runoff
over a five-acre drainage area with a runoff coefficient equal to one. Staff determined that 12,732
devices, designed to treat five acres each, would be required to treat 30% of the urbanized
portion of the watershed.

Table 7-5. Estimated costs for infiltration trenches.
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Construction
Costs

($ million)

Maintenance
Costs

($ million/year)
Based on U.S. EPA estimate (2005 dollars) 729 146
Based on FHWA estimate (2005 dollars) 709 Not reported

Sand Filters.   Sand filters work by a combination of sedimentation and filtration. Runoff is
temporarily stored in a pretreatment chamber or sedimentation basin, then flows by gravity or is
pumped into a sand filter chamber. The filtered runoff is then discharged to a storm drain or
natural channel. As with infiltration trenches, The costs of two types of sand filters were
analyzed: 1) the Delaware sand filter, which is installed underground and suited to treat drainage
areas of approximately one acre and 2) the Austin sand filter, which is installed at-grade and
suited to larger drainage areas up to 50 acres. The underground sand filter is especially well
adapted for applications with limited land area and is independent of soil conditions and depth to
groundwater. However, both approaches must consider the imperviousness of the drainage areas
in their design.

U.S. EPA estimated a 70% removal of total suspended solids and 45% removal of lead and zinc
for both types of sand filters. FHWA reported high sediment, zinc and lead removal, but low
copper removal for Austin sand filters and high sediment and moderate to high metals removal
for Delaware sand filters. Caltrans reported a 50% reduction in total copper, a 7% reduction in
dissolved copper, an 87% reduction in total lead, a 40% reduction in dissolved lead, an 80%
reduction in total zinc and a 61% reduction in dissolved zinc by the Austin sand filters they
tested. Caltrans reported a 66% reduction in total copper, a 40% reduction in dissolved copper,
an 85% reduction in total lead, a 31% reduction in dissolved lead, a 92% reduction in total zinc
and a 94% reduction in dissolved zinc by the Delaware sand filter they tested.

U.S. EPA and FHWA reported costs per acre for 0.5 inches of runoff. Total costs were calculated
by multiplying the per-acre cost by the total acreage of the urbanized portion of the watershed
not addressed through an integrated resources plan or non-structural BMPs. Estimated costs are
presented in Table 7-6. There are significant economies of scale for Austin filters. U.S. EPA
reported that costs per acre decrease with increasing drainage area. FHWA reported two separate
costs based on drainage area served. Economies of scale are not a factor for Delaware filters, as
they are limited to drainage areas of about one acre.

Table 7-6. Estimated costs for Austin and Delaware sand filters.

Austin Sand
Filter Construction

Costs
($ million)

Austin Sand
Filter

Maintenance
Costs

($ million/year)

Delaware Sand
Filter Construction

Costs
($ million)

Delaware Sand
Filter Maintenance

Costs
($ million/year)

Based on U.S. EPA estimate
(2005 dollars)

743 37 442 22

Based on FHWA estimate
(2005 dollars)* 143 Not reported 590 Not reported

*FHWA cost estimate for Austin filters calculated assuming a drainage area greater than five acres. Total costs
would be $675 million for devices designed for a drainage area of less than two acres.
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Based on the phased implementation approach, and some assumptions about the efficacy of each
stage of the approach, the cost analysis arrived at the total costs for compliance with the Metals
TMDL as shown in Table 7-7. The total costs do not include the cost savings associated with
switching to vacuum-assisted street sweepers. As stated previously, the costs associated with this
approach could be applied towards the cost of compliance with future TMDLs.

Table 7-7. Total estimated costs of phased implementation approach.

Total Construction
($ million)

Total Maintenance
($million/year)

Based on U.S. EPA estimate (2005 dollars) 1913 205

Based on FHWA estimate (2005 dollars) 1442 Not reported

7.4.2 Comparison of costs estimates with Caltrans reported costs.   Estimated costs for
structural BMPs were compared to costs reported by Caltrans in their BMP Retrofit Pilot
Program (Caltrans, 2004). Caltrans sited five Austin sand filters and one Delaware sand filter as
part of their study. The five Austin sand filters served an average area of two acres and the
Delaware sand filter served an area of 0.7 acres. Caltrans sited two infiltration
trench/biofiltration strip combinations as part of their study. Each trench and biofiltration strip
used in combination served an area of 1.7 acres. Based on these drainage areas, the average
adjusted cost of the Austin sand filters in the Caltrans study was $190,258 per acre (2005
dollars), the adjusted cost of the Delaware filter was $377,181 per acre (2005 dollars) and the
average adjusted cost of the infiltration trench/biofiltration strips was $102,656 per acre (2005
dollars). These costs are approximately an order of magnitude greater than the costs determined
using estimates provided by U.S. EPA and FHWA. It should be noted that costs calculated using
EPA and FHWA estimates were based on infiltration trench and sand filter designs that would
treat 0.5 inches of runoff, while the Caltrans study costs were based on an infiltration trench
design that would treat 1 inch of runoff and sand filter designs that would treat 0.56 to 1 inches
of runoff.  This could explain some of the differences in costs.

The differences in costs can also be explained by a third party review of the Caltrans study,
conducted by Holmes & Narver, Inc. and Glenrose Engineering (Caltrans, 2001.) The review
compared adjusted Caltrans costs with costs of implementing BMPs by other state transportation
agencies and public entities. The adjusted costs exclude costs associated with the unique pilot
program and ancillary costs such as improvements to access roads, landscaping or erosion
control, and non-BMP related facilities. For the comparison, all costs were adjusted for
differences in regional economies. The third party review determined that the median costs
reported by Caltrans were higher than the median costs reported by the other agencies for almost
every BMP considered, including sand filters and infiltration BMPs.  The review attributed the
higher Caltrans costs to the small scale and accelerated nature of the pilot program. The third
party review then gave recommendations for construction cost reductions based on input from
other state agencies. These included simplifying design and material components, combining
retrofit work with ongoing construction projects, changing methods used to select and work with
construction contractors, allowing for a longer planning horizon, constructing a larger number of
BMPs at once, and implementing BMPs over a larger drainage area.
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7.4.3 Results of a Region-wide Cost study

In their report entitled “Alternative Approaches to Storm Water Quality Control, Prepared for the
Los Angeles Regional Water Quality Board,” Devinny et al. estimated the total costs for
compliance with Regional Board storm water quality regulations as ranging from $2.8 billion,
using entirely non-structural systems, to between $5.7 billion and $7.4 billion, using regional
treatment or infiltration systems. The report stated that final costs would likely fall somewhere
within this range. Table 7-8 presents the report’s estimated costs for the various types of
structural and non-structural systems that could be used to achieve compliance with municipal
storm water requirements throughout the Region.

Table 7-8. Estimated costs of structural and non-structural compliance measures for the entire Los Angeles
Region. (Source: Devinny et al.)

Compliance Approach Estimated Costs

Enforcement of litter ordinances $9 million/year
Public Education $5 million/year
Increased storm drain cleaning $27 million/year
Installation of catch basin screens,
enforcing litter laws, improving street cleaning

$600 million

Low –flow diversion $28 million
Improved street cleaning $7.5 million/year

On-site BMPs for individual facilities $240 million
Structural BMPs – 1

st
 estimation method $5.7 billion

Structural BMPs – 2
nd

 estimation method $4.0 billion

The Devinny et al. study calculates costs for the entire Los Angeles Region, which is 3,100
square miles, while the San Gabriel River watershed is 682 square miles. When compared on a
per square mile basis, the costs estimated in section 7.4.1 are within the range calculated by
Devinny et al. Table 7-9 gives the estimated costs presented per square mile.

Table 7-9  Comparison of costs for storm water compliance on a per mile basis.

Construction Costs
($ million/square mile)

Based on U.S. EPA estimate 2.8

Based on FHWA estimate 2.1

Maximum cost calculated by Devinny et al. 0.90 – 2.39

The Devinny et al. study also estimated benefits associated with storm water compliance. It was
determined that the Region-wide benefits of a non-structural compliance program would equal
approximately $5.6 billion while the benefits of non-structural and regional measures would
equal approximately $18 billion. Region-wide estimated benefits included:

� Flood control savings due to increased pervious surfaces of about $400 million,
� Property value increase due to additional green space of about $5 billion,
� Additional groundwater supplies due to increased infiltration worth about $7.2 billion,
� Willingness to pay to avoid storm water pollution worth about $2.5 billion,
� Cleaner streets worth about $950 million,
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� Improved beach tourism worth about $100 million (not applicable to San Gabriel River),
� Improved nutrient recycling and atmospheric maintenance in coastal zones worth about

$2 billion,
� Savings from reduction of sedimentation in Regional harbors equal to about $330

million, and
� Unquantifiable health benefits of reducing exposure to fine particles

7.4.4 Cost Analysis for Power Plants

Based on recent effluent quality data, the Haynes and Alamitos power plants are not expected to
meet their waste load allocations without implementing a compliance strategy. For the purposes
of this cost analysis, it is assumed that the Alamitos and Haynes plants could achieve compliance
by relocating their discharges out of the Estuary.  The TMDL does not require the power plants
to implement this particular strategy; it is merely analyzed here as a reasonably foreseeable
means of TMDL compliance.

The cost to relocate the Haynes and Alamitos plants’ discharges out of the Estuary can be
approximated based on the costs of recent ocean outfall construction projects in California. The
Point Loma Ocean Outfall, serving the Point Loma Wastewater Treatment Plant in San Diego,
was extended in 1993 from a length of two miles offshore to 4.5 miles offshore. The 3.5 mile
long South Bay Ocean Outfall, serving the International and South Bay Wastewater Treatment
Plants in San Diego, was completed in 2000. The Point Loma Outfall handles an average flow of
190 MGD and cost $50 million to construct. The outfall is 12 feet in diameter and is 320 feet
below sea level. The South Bay outfall handles an average flow of 174 MGD and cost $43
millon to construct. The outfall is 11 feet in diameter and 200 feet below sea level. This roughly
translates to a cost of  $0.3 million per million gallons, assuming similar outfall lengths and
design. The Haynes plant discharges up to 1014 MGD and the Alamitos plants discharges up to
1283 MGD. This results in the costs for each plant presented in Table 7-10.

Table 7-10. Estimated costs of relocating power plant outfalls.

Maximum Flow
(MGD)

Cost per MGD
($million)

Total Cost
($ million)

Haynes Generating Station 1014 0.3 304

Alamitos Generating Station 1283 0.3 385

If replacing copper condensers was chosen as part of an overall compliance strategy, a gross
estimate of associated costs could be made based on a recent repowering project at the Haynes
generating station. LACDPW recently replaced two generating units (units 3 and 4), including
copper condensers, at the Haynes plant for a total cost of $375 million (personal communication
with Susan Damron, LADWP). The cost of the turbines and generators was $120 million.
Subtracting this from the total cost results in a combined cost for the condensers and intake
pumps equal to approximately $255 million, or $125 million for each unit. This costs analysis
includes the cost of replacing both the condensers and intake pumps. The actual cost of replacing
only the condensers would be significantly less.
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In order to estimate the costs associated with replacing copper condensers at Alamitos, the
Haynes replacement costs can be generally extrapolated to Alamitos, based on the relative size of
the generating units at each plant. Units 3 and 4 at the Haynes plant have a design capacity of
250 megawatts each. Units 1 – 6 at the Alamitos plant have a combined design capacity of 2,093
megawatts. The cost scale is not linear with size. Nonetheless, based on typical equipment sizing
and construction costs of power plant projects (including the planned repowering of the AES El
Segundo power plant), the cost for replacing the condensers and pumps for Units 1-6 at Alamitos
can be estimated at $1 billion. It should be noted that Alamitos, due to equipment compatibility
issues, may be required to replace the generators along with the condensers, which could raise
the total project cost by 40% to 50%.

These figures are general cost estimates of two potential means of compliance. Once the
discharger determines specific compliance measures, more precise estimates can be made.
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8. MONITORING

There are three objectives of monitoring associated with the TMDL.  The first is to collect data
(e.g., hardness, flow, and background concentrations) to evaluate the uncertainties and
assumptions made in development of the TMDL.  The second is to collect data to assess
compliance with the waste load allocations.  The third is to collect data to evaluate potential
management scenarios.  To achieve these objectives, a monitoring program will need to be
developed for the TMDL that consists of three components: (1) ambient monitoring, (2)
compliance assessment monitoring and (3) special studies.

The monitoring program and any required technical reports will be established pursuant to a
subsequent order issued by the Executive Officer.  As a planning document, the TMDL identifies
the type of information necessary to refine and to update the TMDL, and to assess the TMDL’s
effectiveness.  The Executive Officer will comply with any necessary legal requirements in
developing the monitoring program, requiring technical reports, and establishing special studies.

8.1 Ambient Monitoring

An ambient monitoring program is necessary to assess water quality throughout the San Gabriel
River and its tributaries.  The MS4 and Caltrans NPDES permittees assigned waste load
allocations are jointly responsible for implementing the ambient monitoring program.  The
responsible agencies shall sample for total recoverable metals, dissolved metals, and hardness
once per month at each proposed ambient monitoring location until at least year five when the
TMDL is reconsidered. The ambient monitoring program shall contain monitoring in all reaches
and major tributaries of the San Gabriel River, including but not limited to additional dry- and
wet-weather monitoring in the San Gabriel River upper reaches and Walnut Creek, additional
dry-weather monitoring in San Gabriel River Reach 2, and additional wet-weather monitoring in
San Jose Creek, San Gabriel River Reach 1 and the Estuary.

Ambient monitoring efforts are already underway in the watershed. As part of their NPDES
permit requirements for the Long Beach, Los Coyotes, Whittier Narrows, San Jose Creek and
Pomona WRPs, LACSD developed a watershed-wide monitoring program for the San Gabriel
River watershed. The project is funded by LACSD and managed through SCCWRP with input
from a multistakeholder workgroup. Participants in the workgroup include LACDWP and Los
Angeles and Orange County MS4 permittees. The program design includes expanded ambient
monitoring, coordinated multi-agency monitoring efforts, and a framework for periodic and
comprehensive assessments of conditions in the watershed. The program design includes
sampling for total recoverable metals at 10 randomized sites, total recoverable metals at 12 fixed
freshwater sites, and total recoverable and dissolved metals at four fixed Estuary sites.

8.2 TMDL Effectiveness Monitoring

TMDL effectiveness monitoring requirements for implementation will be specified in NPDES
permits for POTWs, power plants, and other non-storm water NPDES permits. The permits
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should specify the monitoring necessary to determine if the waste load allocations are achieved.
For the POTWs and power plants, daily and monthly effluent monitoring requirements will be
developed to ensure compliance with waste load allocations.  Receiving water monitoring
requirements in the existing permits to assess impact of the POTWs and power plants will not
change as a result of this TMDL.

The general industrial storm water permit shall contain a model monitoring and reporting
program to evaluate BMP effectiveness.  A permittee enrolled under the general industrial permit
shall have the choice of conducting individual monitoring based on the model program or
participating in a group monitoring effort. A group monitoring effort will not only assess
individual compliance, but will assess the effectiveness of chosen BMPs to reduce pollutant
loading on an industry-wide or permit category basis. MS4 permittees are encouraged to take the
lead in group monitoring efforts for industrial and construction facilities within their jurisdiction
because compliance with waste load allocations by these facilities will translate to reductions in
metals loads to the MS4 system.

The MS4 and Caltrans storm water NPDES permittees are jointly responsible for assessing
progress in reducing pollutant loads to achieve the dry- and wet-weather TMDLs. The permittees
are required to submit for approval by the Executive Officer a coordinated monitoring plan that
will demonstrate the effectiveness of the phased implementation schedule for this TMDL.
Monitoring stations specified for the ambient monitoring program may also be used for TMDL
effectiveness monitoring.

8.2.1 Dry-weather TMDL Effectiveness Monitoring

The storm water NPDES permittees will be found to be effectively meeting the dry-weather
waste load allocations if the in-stream pollutant concentration or load at the first downstream
effectiveness monitoring location is equal to or less than the corresponding concentration- or
load-based waste load allocation.  Alternatively, effectiveness of the TMDL may be assessed at
the storm drain outlet based on the numeric target for the receiving water.  For storm drains that
discharge to other storm drains, effectiveness will be based on the waste load allocation for the
ultimate receiving water for that storm drain system. The responsible agencies shall sample once
per month during dry-weather conditions at each proposed TMDL effectiveness monitoring
location. The final dry-weather monitoring stations shall be located in San Jose Creek Reach 1
and the Estuary.

8.2.2 Wet-weather TMDL Effectiveness Monitoring

The storm water NPDES permittees will be found to be effectively meeting wet-weather waste
load allocations if the load at the downstream monitoring location is equal to or less then the
loading capacity (Table 6-5).  For practical purposes, this is when the EMC for a flow-weighted
composite is less than or equal to the numeric target. Responsible agencies shall sample at least
one wet-weather event per month in any month where flow meets wet-weather conditions (260
cfs in San Gabriel River Reach 2 and 156 cfs in Coyote Creek) and at least 4 wet-weather events
total in a given storm season (November to March), unless there are less than 4 events total, at
each proposed TMDL effectiveness monitoring location. Final wet-weather TMDL effectiveness
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monitoring stations may be located at the existing LACDPW mass emission sites in San Gabriel
Reach 2 and Coyote Creek.

8.3 Special Studies

Additional monitoring and special studies may be needed to evaluate the uncertainties and the
assumptions made in development of this TMDL. The results of special studies may be used to
reevaluate waste load allocations when the TMDL is reconsidered.

Required Studies:

1. The San Jose Creek WRP, Los Coyotes WRP, Long Beach WRP, and the MS4 and Caltrans
storm water permittees that discharge to San Gabriel River Reach 1 and Coyote Creek are
jointly responsible for conducting studies to assess the effect of upstream freshwater
discharges on water quality and aquatic life beneficial uses in the Estuary.

Voluntary Studies:

2. Special studies may be warranted to evaluate the numeric targets. Studies on background
concentrations of total recoverable vs. dissolved metals concentrations, total suspended
solids, and organic carbon will help with the refinement of metals conversion factors.

3. Special studies are allowed to better characterize metals loading from open space and natural
sources. Studies may also be developed to assess natural soils as a potential background
source of selenium in San Jose Creek Reach 1.

4. Studies should be considered to evaluate the potential contribution of atmospheric deposition
to metals loading and sources of atmospheric deposition in the watershed.

5. Special studies should be considered to refine some of the assumptions used in the modeling,
specifically source representation in dry-weather, the relationship between total recoverable
and dissolved metals in storm water, the assumption that metals loading are closely
associated with suspended sediments, the accuracy and robustness of the potency factors, the
uncertainties in the understanding sediment washoff and transport, and the representation of
reservoirs, spreading grounds, and other hydromodifications in the watershed.  The
assumptions made in model development are detailed in Appendices I and II.

6. Special studies should be considered to evaluate the effectiveness of various structural and
non-structural BMPs in removing metals and meeting waste load allocations.

7. A WER study may be warranted to calculate a site-specific copper objective for the Estuary.
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